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ABSTRACT 
EFFECTS OF COMPOSTS ON TOMATO GROWTH AND SOIL FERTILITY 
SEPTEMBER 2000 
YIFAN HU, B. S., CENTRAL CHINA AGRICULTURAL UNIVERSITY 
M. S., CENTRAL CHINA AGRICULTURAL UNIVERSITY 
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Allen V. Barker 
This study worked with tomato plants, one soil and one peat moss, and three 
different composts, addressing the effects of composts and their combinations with soil 
and peat moss on tomato growth and soil fertility, and reduction of phytotoxicity of 
immature compost caused by high NH4 content. 
Different composts affected tomato growth differently due to nutrient differences 
existing among the composts. The higher the nutrients content the better the growth. 
Using peat moss greatly promoted tomato growth through fertilization and increased 
nutrient accumulations in plant leaves and soil nutrient residual availability, but this 
effect was limited to compost containing high content of nutrients. Under normal 
fertilization practice, each of the various plant growth indices showed highly correlated 
relationship with total plant dry weight, thus some of the growth indices, such as numbers 
of plant leaf and flower, could be used to predict tomato production without undertaking 
destructive harvest. Also each of the major plant nutrients accumulated in plant leaves 
showed a highly correlated relationship with total plant dry weight. 
VI 
The maturity of compost was an important factor in assessing the effects of 
composts on tomato growth and soil fertility. Plants growing in the mature compost 
medium beneifited from fertilization with nitrate, using NO3 nutrient greatly increased 
plant growth and nutrient accumulations in plant leaves and also increased soil K residual 
availability. Plants growing in the immature compost medium benefit from fertilization 
with K, using K nutrient tremendously increased plant growth and nutrient accumulations 
in plant leaves. Immature compost was improved in their capacities to increase plant 
growth if additional K fertilization w^as provided. Fertilization with adequate dosage of K 
was a very effective method to reduce phytotoxicity caused by high content of NH4 in 
immature compost. The proper dosage set by this research was 0.6 g K/kg media. The 
effects on accumulation of nutrients in plants and nutrient residual availability in media 
were complex and w'ere related to factors such as total plant growth and interactions of 
nutrients with one another with respect to availability for absorption by plants. 
vu 
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CHAPTER 1 
GENERAL INTRODUCTION 
1.1 Literature Review 
Composts are products from the practice of employing biological reduction of 
organic wastes into humus or humus-like materials that benefit soil and environment. 
Composting has been used to transfer sewage sludge, household garbage, organic trash, 
food processing wastes, and farm manure, into soil amendments or fertilizers suitable for 
application to agricultural lands and horticultural gardens (Stratton, et al., 1995). 
As a waste management practice, composting of different sources of waste 
materials has been conducted successfully for many years. However, the uses and real 
values of composts have been recognized only recently. Soil fertility is mainly dependent 
on organic matter content and other soil properties. By applying high quality composts, 
along with reduced amount of chemical fertilizers, high crop production and maintenance 
or even increase of soil fertility can be expected. The application of composted materials 
rather than raw wastes is a better practice, because composting raw wastes can eliminate 
or greatly reduce adverse of insects, various disease sources, and weed seeds. 
The most commonly composted materials include municipal solid waste (MSW), 
sewage sludge (SS), vegetative wastes such as yard waste, lawn trimmings, and kitchen 
vegetable scraps, farm manure, and wastes from food processing industries. Most of the 
materials are easily breakable. Composting of biosolids, municipal solid wastes, and 
farm manure is an effective means of reducing or stabilizing wastes before application to 
agricultural lands and horticultural gardens. 
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1.1.1 Compost Properties 
Macro- and micro-nutrients and organic materials in composts improve soil 
chemical properties such as nutrient contents, and pH environment; physical properties, 
such as water retention, tilth, and porosity; and biological properties such as microbial 
activities, suppression of soil-derived diseases. 
Physical and chemical properties of compost are very important regarding its uses 
and values. Physical properties mainly affect soil bulk density, porosity, and water 
holding capacity. Chemical characteristics majorly control nutrient availability and 
influence environmental quality. Biological properties principally influence plant disease 
control, and also environmental properties. 
1.1.1.1 Physical Properties 
Physical Properties, including porosity, bulk density, water content, particle size, 
texture, color, weed seed content, and content of inert material such as glass and plastics, 
are major concerns to compost users. Among those properties, water content, texture and 
color may be the practical standards for most customers. Most consumers expect 
compost to be dark brown colored with a loamy texture (Buhr, et al., 1993). 
In general, fine-textured composts are more desirable for soil mixes for garden use 
and residential lawns and gardens, and coarse-textured composts are economical and 
suitable for mulches, agriculture, and land reclamation. The acceptable moisture content 
of compost is in the range of 30 to 60% by weight. Below 30%, the material becomes 
dusty, and above 60%, the texture and appearance become less attractive, and introduce 
trouble for spreading and potential of bad odor production (Brodie, et al., 1994). 
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1.1.1.2 Chemical Characteristics 
The principal value of compost is its ability to supply organic matter. Compost 
organic matter can provide important soil conditioning benefits (Arkin, and Taylor, 
1981). These benefits include the followings: Enhancing aggregation; Increasing soil 
aeration; Lowering bulk density; and Increasing water infiltration and water holding 
capacity. 
The organic matter content of compost is a major factor for compost use, and the 
mineral nutrient contents are also important. The composition of N, P, K, Ca and Mg of 
composts varies depending on the source of the wastes. However, compost typically 
contains (dry weight base) about 0.5 to 3.0% N, 0.5 to 3.0% P2O5, 0.2 to 2.0% K2O, 0.5 
to 5% Ca, and 0.1 to 3% iron (Naylor, 1996). In addition, most compost contains 
variable amounts of other macronutrients, such as Mg and S, and micronutrients, such as 
B, Cu, Mn, Mo, and Zn. 
The total and extractable nutrient analyses provide reasonable estimates of the 
nutrients in compost for the long term and the short-term uses. Results from many studies 
on composts suggest that about 10 to 15% of the organic N are released during the 
growing season. The residual N remains in the soil and continues to provide N for plant 
growth for several years. 
The plant nutrients tend to be released gradually in response to the conditions that 
also control plant growth, the conditions include moisture, pH, light, and temperature. 
Because of this slow release nature, it tends to result in more efficient use of the nutrients, 
and reduce nutrient loss by leaching. 
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1.1.1.3 Specific Parameters Concerning Compost Use 
Specific parameters typically include pH, soluble salts, organic matter content, 
C:N ratio, heavy metals, and weed content. 
Soil pH is important because it affects the availability of trace mineral elements, the 
activity of microorganisms, so the availability of some macroelements to plant, and also 
affects plant resistance to diseases. Depending on the properties of raw materials and the 
amendments added, compost can have pH ranging from 5.0 to 9.0. Many soils have high 
buffering capacities, and common dosage of compost do not change the pH measurably 
(Naylor, 1993). 
Lower pH increases the solubility of Al, and micronutrients such as Fe, Mn, Zn, 
Cu, and macronutrients such as Ca, K, Mg, and P. For ericaceous plants such as azaleas, 
gardenias, rhododendron, or laurel, a growing medium pH of 4.5 to 5.5 is desired. On the 
other hand, nonericaceous plants grow best in medium pH of 5.5 to 6.8. Most composts 
have a pH of 6.8 to 7.5. 
The amendments, such as lime (CaO, CaCCL) or alum [A^SO^] used in compost 
processing, may affect its market value because of the effect of these constituents on the 
final compost pH, color, texture and inert content. Blending high-pH compost with oak 
leaves, pine needles, or sphagnum peat has been suggested as a means of lowering the 
final product pH. 
Some biosolids used to produce compost are rich in soluble minerals such as Ca, 
Mg, Na, sulfates, and chlorides. Although those minerals are essential or beneficial for 
plant growth, excess content can damage plant roots and inhibit germination, especially 
for container crops. Extreme high concentration of soluble salts can be harmful to plants, 
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causing leaf burn, chlorosis, wilting, and eventually lower yields. By providing adquate 
drainage, high soluble salts in compost usually is not a problem for users. 
The heavy metal content is a major concern of compost use. Pretreatment 
programs have dramatically lowered the metal content of biosolids. 
Many of the regulated heavy metals are actually micronutrients that are essential 
for plant growth. By keeping compost within the U.S. EPA limits, heavy metals such as 
Pb and Cd are not a threat to the public. 
The C to N ratio of compost indicates the maturity of compost. The C:N ratio 
should be in the range of 15 to 25. Additional soluble or readily available N should be 
added to a growing medium to prevent N deficiencies when immature compost is used. 
Weed seeds in compost used to be a problem to compost users. The compost 
facility will effectively destroy weed seeds if the processing time and temperature are 
appropariate. Also it is important to protect the compost from being infested with wind¬ 
blown weed seeds during storage or curing. Protection can be achieved by covering the 
material or piling the compost and allowing it to reheat and destroy the weed seeds. 
1.1.2 Compost Utilization 
Using compost as soil amendments for general landscaping and gardening, land 
reclamation, top dressing on turf, agricultural soil amendment, depressing weeds, erosion 
control and many others is getting more and more popular. 
Public concerns for using compost include heavy metals, organic and inorganic 
toxins and contaminants in composts; all kinds of pathogens. All of pathogen organisms 
and other unfavorable components are potentially present in municipal wastewater 
sludge. Various regulations on these aspects have been carried out for many years, and 
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where these regulations have been followed, pathogens and other harmful components 
can be effectively eliminated from composted biosolids. 
Many comparison studies of applications of commercial fertilizer with compost 
show significantly higher yields and better growth and matainance or increase of soil 
fertility. 
1.1.2.1 Composts Used as Landscape Soil Conditioner 
Using compost as a soil conditioner is a high-quantity, low-value application of 
composts. Application of organic matter will improve soil structure and other soil 
conditions for plant growth. Some uses include road construction, motorway verges, and 
surfacing of landfill sites. For this kind application, quality requirements can below. The 
maturity of the composts may not be that important either. For other utilization of 
composts, such as parks and gardens, playing fields, and golf courses, glass content 
should be kept to a minimum and the product should be well sanitized. Again, the 
maturity of the composts is less important. Some controlled trials on ryegrass has shown 
that unstable compost is a valuable source of slow-release nutrients, giving consistently 
high growth rate for at least 6 months after initial application of composts. The total 
amount of application for these areas can be virtually much higher, since ornamental 
rather than crop plants are to be cultivated. 
Landscape soils are often greatly lack of organic matter, many of them will benefit 
from addition of composts. Sometimes with a low C: N ratio is needed so that 
mineralizable N can be made available for plant growth. Other times compost with a 
high C: N ratio may be preferred so that they remain resistant to breakdown. 
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Composts may improve a soil as a growing medium through the following actions: 
crumb forming action (through long chain molecules); flocculating effect (through high 
calcium content); buffering capacity (improving the CEC of the soil); resource storage 
capacity (where the compost particles hold water and nutrients, rather than improving the 
ability of the soil to hold resources); bulking agent (holding open channels in a poorly 
drained soil without necessarily forming crumbs in the intervening soil mass); humus 
source (with the associated potential structural and chemical benefits); nutrients; 
inoculum of beneficial soil organisms; and something related to cultivation rather than 
directly to plant growth, such as reduction in bulk density or ease of tilth. 
Topsoil substitutes are a growing area in landscape work. They are usually created 
by mixing subsoil of selected texture class with some form of organic waste materials. 
Since the cultural requirements of landscape plants, and indeed most crop plants, 
are not as demanding as container-grown plants. Criteria such as pH, nutrient content 
and weed content may be defined as meeting a wider acceptable range. Salinity should 
be more under control in normal field topsoil than in container soil because adquate 
leaching may be aproblem in some topsoil. 
On the other hand, composts may cause some problems in some soils by causing 
waterlogging, immobilization of available N, oxygen depletion, and poor re-wetting. 
1.1.2.2 Composts Used as Mulch 
Compost can be used as mulch with the following benefits to soils: Weed control, 
use of compost can reduce existing perennial weeds, affect existing soil borne weed seed, 
and affect surface-blown incoming weed seed, provided that the composts do not possess 
viable weed seed. Better water infiltration and less soil erosion, use of compost makes 
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water from rain and irrigation penetrate soil easily. Reduction in evaporation, use of 
compost makes it possible to use water more efficiently. Temperature improvement, use 
of compost can give crop plant better environment to grow. 
In Copenhagen, Denmark, composts were used as mulch for road trees. The 
survival rate and growth of the trees were substantially increased during the following 
years. Composts were also used as mulch to prevent and control weeds in Denmark 
(Carlsbfk, and Reeh, 1996). The effect of controlling weeds really depends on the origin 
of composts. They found that the compost layer must be at least 10-cm thick to give a 
substantially weed reduction for some species, but 3-cm layer is thick enough to prevent 
the emergence of smaller-seeded weeds when no viable plant vegetative parts are present. 
The results are attributed to the covering effect and chemical effect of the compost. 
Ignitability is one concern because mulches may be a fire risk. Nitrogen 
availability is another concern as composts used as mulches are often created from 
materials that have not been or have been only poorly composted or aged. These 
composts may cause N immobilization and induce N deficiency. Pathogen content or 
support is also worrisome since some organic mulch such as wood chips represents a 
potentially substrate for plant pathogens such as Armillaria. Another concern is the 
behavior of possible toxins or contaminants in the mulches if they are reachable. 
1.1.2.3 Composts Used as Bulky Organic Fertilizers 
Composts can be a source of organic matter as well as a source of nutrients. This 
application requires higher quality with minimal heavy metal contamination. Also, if 
immature composts are used, it is necessary to wait for some time to allow degradation of 
phytotoxins that might adversely affect germination of crop seeds. Using composts as a 
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nitrogen source may be very helpful in reducing the nitrate-leaching problem associated 
with fertilizer use in some areas. Raviv et al. (1986) reviewed the value of composted 
organic matter in container-growing media. Many of biological properties of organic 
matter can be attributed to the presence of humic and fulvic acids. In addition, composts 
appear to supply growth hormones to plants. 
Composts as a source of humic material effectively improve soil structure, aeration, 
and permeability. Application of more easily decomposable organic residues also helps 
to form humic colloids and crumble soil structures. In poorly structured soils, the ability 
of plants to take up nutrients can decrease remarkably. Humus, by improving soil 
structure, increases the ability of soils to resist erosion from wind and water. Composts 
also enhance the activities of beneficial soil organisms, such as bacteria, fungi, protozoa, 
and earthworms, by providing the necessary food for them, which in turn help to improve 
soil structure and increase soil fertility. 
Excess use of immature composts or undecomposed organic matter can have 
harmful effects, such as reduction of nutrient availability due to immobilization 
especially N, formation of phytotoxins, sustained activities of pests and diseases, and 
deactivation of agrochemicals such as herbicides. 
Avnimelech et al. (1990) investigated the effect of municipal solid waste compost 
on the fertility of clay soils. Yields of wheat were related to compost application rates up 
to the highest range of application 212 yd3/acre (400m3/ha), at that rate a slight 
suppression in yield was shown. A similar pattern of yield increase was observed with 
corn, but with no yield suppression at the highest level of application. At the same time, 
increases in salts, organic carbon, and NH4 in the soil were observed, but a decrease in 
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N03 concentration was also noted. It was believed that the loss of NO3 was due to 
anaerobic conditions and denitrification induced by the addition of organic matter. 
Decomposition of organic matter at low temperature (in winter) led to the production of 
simple organic acids, but at high temperatures (in summer), the products were humic 
substances. The significant positive effects of the compost application were limited only 
to a single growing season. It was concluded that a surface application of compost 
produced and maintained a better aerobic environment and healthier conditions for plant 
growth and development than other kinds of application. 
In addition to replenishing soils with the organic matter, composts provide a wide 
variety of soil microflora and microfauna that assist to improve soil fertility by increasing 
the rate of nutrient recycling. 
Some data showed that a fresh compost when used as a part of a growing medium 
possessed a large range of organisms that proliferated (Griffiths, 1989). In the example 
shown, the fresh compost has undergone exposure to thermophilic digestion but had not 
stabilized. The 12-week sample had compost incorporated into a grit/sand base and was 
sustaining the growth of perennial ryegrass. Initially high concentration of amoeba and 
flagellates fell rapidly, but numbers of both ciliates and nematodes increased. These 
organisms are involved in N cycling and may improve the availability of N to plants. 
In addition to inoculating soil with beneficial microorganisms, compost has the 
potential to stimulate N-fixing activity. Recent research in Australia has shown that the 
incorporation of high-carbon residues into topsoil significantly enhances the activity of 
free-living N-fixing organism such as Azotobacter, Azospirillum, and Klebsiella. 
Experiments were carried out using straw, which consists of cellulose (32 to 45%), 
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hemicellulose (32 to 34%), and lignin (14 to 17%). The cellulose and hemicellulose are 
easily decomposable to simple sugars such as glucose and mannose, which N-fixing 
bacteria can use to provide metabolic energy for N fixation. Peak N-fixing activity was 
noted at 30 to 45 days following incorporation of straw (Roper and Halsall, 1986). If a 
soil was fed with glucose directly, nitrogenase activity peaked at 2 days following 
glucose treatment (Roper, 1985). 
Fertile soil is a complex ecosystem with the interactions of many types of soil 
organisms. Of particular interest are those involved in N cycling. In recent years, interest 
had been placed on the interactions between bacteria and protozoa. Griffiths (1989) 
showed that the presence of bacteriophagous protozoa increased nitrification by 
stimulating the release of Ni l/ and NO3' from the bodies of bacteria. It is reasonable to 
expect that some composts at least will be able to stimulate N fixing through the supply 
of energy-rich compounds and action of bacteriophagous protozoa (ciliates). 
1.1.2.4 Composts Used in Horticulture as Growing Media 
In this kind of application, composts may be valuable as an alternative to peat moss 
as a growing media component. For this application, maturity, hygiene and absence of 
glass are most important factors. The physical form of glass is more important than the 
absolute content. Numerous growing trials have been carried out to use refuse-derived 
composts and have shown better long-term results than more conventional or peat-based 
media do. Trials have also demonstrated that a low percentage of unstable compost (20% 
by volume) can result in better long-term growth than using conventional inorganic 
fertilizers. Immature composts can promote better growth than stable composts over the 
long term if used properly. A current problem with using immature composts for 
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ornamental plants is the development of fungal growth and infection with fruit flies. The 
density of composts is usually sufficient to support plants growing in it. They are sterile 
containing no plant or human pathogens and no weed seeds or insect pests. Most 
compost is neutral or has a low pH. 
However, regular materials derived largely from the aerobic breakdown of organic 
materials do not generally possess the same characteristics as other materials often used 
in horticulture. Although aeration and water holding capacity can be good, these kind of 
composts often have a high content of available nutrients and also contain other salts 
which can cause them unsuitable for many horticultural compost applications such as 
seed raising. Significant nutrients release, associated with continued decomposition once 
they are incorporated in growing media, is usually undesirable for some horticultural 
needs. Decomposition is associated often with loss of bulk, leading to shrinkage that is 
not good for some horticultural usage such as hardy nursery stock production. However, 
this kind of loss may be unimportant in short-term applications of compost as 
horticultural media, such as transplantation and production of bedding plants. 
Some positive and negative examples have been recorded concerning growth of 
bedding plants in compost-amended soils. Composts for bedding plants should be free of 
weed seeds. The bedding plant. Impatiens spp., grewr well in pure, 0 to 10 mm screened 
1 -year-old garden and park waste compost. In another example, bedding plants were 
scorched w hen 3 cm of 1 -year-old nutrient-rich compost was mixed 5 cm into the topsoil 
before transplanting. Propagation of bedding plants and shrubs in a 1:1 volume mixture 
of peat and garden and park waste compost failed when the potted plants were removed 
outdoor for hardening. The growth medium did not drain properly during periods of rain, 
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so that eventually planting out was difficult because of the muddy structure of the 
compost. Growth trials with nursery plants in containers where 25 to 50% volume of 
compost was mixed with peat showed negative responses including increased 
conductivity, increased pH, possible N immobilization, and reduced water-holding 
capacity compared with peat alone. Phosphorus, Fe or Mn deficiencies might be induced 
when pH is above 7. 
Composts for horticultural use can be classified into some special categories: Seed 
composts, which are generally finer in texture than general potting composts, with lower 
nutrient content, low salinity but are also intended for relatively short-term use where 
issues such as stability of structure may not be important. Plug composts, which are a 
relatively specialized form of media where individual plants are grown in cells that have 
extremely low volume. Blocking composts, which have a relatively fine texture and 
internal cohesion force, allow plants to grow in shaped media without pots. Ericaceous 
composts, which are specially prepared to meet the need of low pH environment. 
Because many kinds of composts have their tendency to lose structure quickly, they 
are used primarily for short-term crops and seed composts. 
1.1.2.5 Composts Used in Disease Control 
Compost has been suspected by organic gardeners and is now being proven to have 
the ability to control plant pathogens. Hornick et al. (1983) reported that composts 
controlled some root rot and other plant pathogens, and plant nematodes would also be 
controlled. Kuter et al. (1983) found that specific fungal populations colonizing compost 
were responsible for suppression of rhizoctonia damping-off. Nelson (1992) continued 
this work focusing on pythium blight and dollar spot control on turf and found that 
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bacterial populations can also play an important role in controlling plant pathogens. 
Hoitink, Boehm, and Hadar (1993) reviewed some of current understanding of the 
widespread mechanisms of disease suppressing effects by compost. 
Plant pathogens are effectively destroyed by the thermophilic phase of composting 
(Hoitink et al., 1994). In addition, when composts are added to other substrates such as 
soil, spores of pathogens (e.g. pithium and phytophthora) are prevented from developing 
by general suppression. This suppression is due to the high populations and biological 
activities of other native microorganisms. Biological control of “damping off’ 
pathogens (e.g. rhizoctonia) may also be achieved by adding composts, but it is important 
to ensure that the composts possess a high microbial species diversity. The pathogen¬ 
suppressing effects of composts can be limited by its chemical properties. For example, 
composted municipal sludge with a salinity of higher than 10 mS cm'1 can increase root 
rot in beans. In general, the pathogen-suppressing qualities of composts are hard to 
predict. Maximal disease suppression occurs in partially but not fully matured compost 
products. Composts and some soil amendments can increase total microbial activity and 
populations of certain microbial functional groups, some of them are negatively 
correlated with some disease incidence and severity (Kim, et al., 1997, Ringer, et al., 
1997). Composts were proven to be suppressive to Pythium damping-off and root-rot, 
and the suppressive extent was connected with their organic matter content (Erhart, and 
Burian, 1997, Mandelbaum, and Hadar, 1997). There was evidence that low levels of 
N02- or NO3-N were associated with suppression of Pythium damping-off (Ringer et al., 
1997). Other research has shown that compost can induce cucumber (Cucumis sativus 
‘Straight Eight’) to resist to pythium root rot and anthracnose (Zhang, et al., 1996). 
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Composts can be used to effectively control root-knot nematodes in tomato and pepper 
(Marull, et al., 1997). Applying composts to soil generally decreases herbicide 
mineralization and helps to stabilize the herbicide residue (Barriuso, et al., 1997). 
1.1.2.6 Composts Used for Erosion Control 
In a simulated experiment, two composts (28 or 34% of organic matter by weight) 
were added to a soil, then compared at flat or a regular pattern of ridges of the soil 
surface with untreated soil. The results showed that the wind erosion was greatly reduced 
on compost-amended soil (Decos, 1996). 
1.1.3 Compost Quality Check 
A number of criteria have been suggested and used as guidelines for compost 
quality control. Relevant criteria that have been proposed by experts and regulators 
(Forste, 1996, De Bertholdi, et al., 1990, and Manser, and Keeling, 1996) include: 
Organic matter and total nitrogen content, and C:N etc. 
Moisture content. Lower moisture content helps in spreading and storage 
operations. Also, relatively dry material (25% moisture or less) is desirable for bagging, 
since it is less likely to become moldy or malodorous. 
Inert material content. They include glass and plastic, and particulate metal. The 
physical nature of the inert material is important. In general, the smaller the particle size, 
the less the effect on the appearance of the product and on its use. 
Nutrient content. The minimum content for land incorporation should be as 
follows: N-0.6%; P2O5-0.5%; K2O-0.3%; CaO-2.0% (or CaCO3-3.0%); MgO-O.3%. 
Salinity. Very high salinity can damage crops, particularly in calcareous soil. A 
salinity level should be below 0.2 oz/ft 3 (2g/l) salt (expressed as NaCI). The harm 
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caused by high salinity is dependent on the amount of compost to be used in a given 
application and specific plants. Growth trials should be used to determine the maximum 
application rates. 
pH. Compost pH values between 5 and 8 are acceptable for plant growth. These 
levels will not affect soil pH appreciably. pH is also an indicator of maturity. 
Heavy metals and other toxic element. They are often present in unacceptably high 
levels in composts even though many of them are vital trace elements for plant growth, 
especially if the compost is derived from refuse or sewage sludge. The proposed limits of 
metal contents in compost are suggested as (mg/kg): Zn-2800; Pb-300; Cu-1500; Cr- 
1200; Ni-420; Hg-17; Cd-39; As-41; Se-36 (Forste, 1996). The figures given here are the 
recommended limits for compost to be used for growing ornamental, and the maximum 
concentrations in sewage-sludge-treated agricultural soil. Compost with high levels of 
metals may be used in a range of applications provided the total final metal 
concentrations recommended are not exceeded. 
1.1.4 Compost Maturity 
Composting is characterized by a high degree of initial microbiological activity, 
which gradually declines as most available carbon and other nutrients are used up by 
microbes. Compost showing a low biological activity is considered mature. Compost 
should be well-stabilized and mature prior to applications since unstable or immature 
compost may contain or produce toxic substances to plants. 
Phytotoxicity of immature composts has limited the potential use of different 
composts worldwide. When immature compost is introduced to plant root, root damage 
may occur. The injury and inhibition can be attributed to the phenols, low weight organic 
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fatty acids, high C:N ratio, and high NH4 content (Wang, et ah, 1967, Chandrasekaran et 
ah, 1973, and Findenegg, 1987). Some studies have attributed phytotoxic effects to high 
ionic strength or pH imbalance (Shiralipour, et ah, 1997). Seed germination and seedling 
growth were strongly inhibited by immature compost and manure (Maureen et al. 1982). 
Use of immature compost resulted in considerably lower yield compared with inorganic 
fertilizer and mature compost treatments (Chanyasak, et al 1983). Some research 
indicated that water soluble C:N, humic: fulvic acid, and CEC were not suitable as an 
indicator to predict biomaturity in terms of growth enhancement and lack of phytotoxicity 
(Erhart, et al., 1997). If compost is not matured, its application can result in delay, 
inhibition or suppression of seed germination and plant growth. An investigation 
indicated that the inhibitory effect of acetic acid on seed germination and root elongation 
suggested a metabolic phenomenon (Shiralipour, et al., 1997). 
No single procedure can be applied to all composts for determining maturity. 
Using cress germination assays, the simplest test, may be more appropriate for routine 
local testing. Assessment of maturity is not easy because of little understanding of the 
related processes. However, some methods have been used (Inbar, et al., 1990). 
1. Carbon-based analysis. This involves measurement of organic matter levels and C:N 
ratios. Some research indicated that the C:N ratio is not good indicator for maturity. 
2. Humification indicators. Measurements of humic substances in a compost may 
provide an effective measurement of maturity, especially humic acids (HA) carbon to 
fulvic acid (FA) carbon ratios. HA content rises as compost proceeds mature. 
3. Molecular size determinations. Molecular sizes increase as humic substances are 
formed, but will vary depending on the nature of the incoming organic material. 
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4. Enzyme assays. Enzymatic activity changes during the composting process, e.g., 
alkaline phosphates, inverters, hydrolyze, and protease, but how to use this method to 
measure the maturity needs more research. 
5. Respiration measurements. There is a fall in respiratory activity as compost becomes 
mature. It has been proposed that compost may be considered mature when its oxygen 
consumption is less than 0.0006oz/lb. (40 mg/kg) dry matter per h at 20° C. 
6. Phytotoxicity assays. During the anaerobic composting process, a number of 
substances are generated that may be harmful to plant growth. The most abundant 
phytotoxics tend to be low weight organic acids, especially acetic, proprionic, butyric, 
and valeric acids, and aromatic compounds such as phonetic acids. The presence of 
phytotoxicity may be assessed using cress seed emergence tests. Initial studies of 
unstable and stable composts suggest that stable composts contain very few low 
molecular weight components and this may be a useful indicator of maturity. 
1.2 Research 
1.2.1 Justification 
Composting different wastes have been increasingly recognized as a promising 
option to waste management. The chemical, physical and biological properties of MSW, 
sewage sludge, and other waste composts and their effects on soil properties have been 
studied extensively. Compost utilization has been studied broadly. Several criteria have 
been suggested and used for compost quality control especially for assessment of 
maturity. Little literature compares composts with each other for crop plants, and how 
composts affect plant growth even though much research addresses plant growth in 
individual composts. Also very little literature addresses how to eliminate or reduce 
18 
phytotoxicity of immature compost. The wide C:N ratio, high NH4 content, and some 
phytotoxins such as phenols and low molecular weight organic acids can induce 
phytotoxicity to crop plants. This study worked with tomato plants, three different 
composts, one soil and one peat moss, addressing how composts and combinations of 
different materials affected tomato growth and soil fertility, and how phytotoxicity of 
immature compost caused by high NII4 content could be reduced or eliminated. 
1.2.2 Objectives 
1. Assess the effects of different composts and their combinations with other 
materials on tomato growth and soil fertility. 
2. Compare mature compost with immature compost, and find a practical means to 
avoid or reduce phytotoxicity of immature compost caused by high NH4 content. 
1.2.3 Experiments 
1.2.3.1 Experiment 1: Effects of Composts and Their Combinations with Other 
Materials on Tomato Growth and Soil Fertility 
This experiment was designed to assess the effects of composts and their 
combinations with soil and peat moss on tomato growth and soil fertility. 
Composts from sewage sludge, yard waste, and agricultural sources were used. 
Those materials are major sources of composts on the market. Tomato (Lycopersicon 
esculent urn Mill.) plants were employed as an indicator crop. This was because it is an 
important vegetable crop with high market value, and its nutritional characteristics have 
been studied extensively throughout the world especially at University of Massachusetts 
(Barker, et al. 1986, Barker, 1976, Barker, et al. 1994, Corey, et al. 1989, Feng, et al. 
1992). Different combinations (regimes) of composts and other media (soil and peat) 
were chosen as (1). Compost alone without amendment (C), (2). Compost and soil at 
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ratio of volume of 1:2 (CS), (3). Compost and peat moss at ratio of 1:2 (CP), and (4). 
Compost and soil and peat moss at the ratio of 1:1:1 (CPS) in order to find optimum 
combinations that benefit tomato growth and soil fertility. Tomato grew' for a certain 
time in a greenhouse from seedlings until fruit initiation. The content of N, P, K, Ca, and 
Mg of compost was measured before setting up the experiment (Table 1.1). Soil samples 
was taken after harvest for N, P. K. Ca, and Mg measurement to assess changes in 
nutrition availability during the experiment. At harvest, growth indices including plant 
height, number of flowers, number of fruits, number of leaves, and fresh weights of 
fruits, leaves, and stems were recorded. Dry weights of fruits, leaves, and stems were 
also recorded. Dry leaf samples of were prepared after harvest for nutrient analysis of N, 
P, K, Ca, and Mg. Nutrient content of N, P. K, Ca, and Mg accumulated by tomato was 
used to assess acquisition of nutrients from the media. Criteria for evaluating effects of 
composts and their combinations on tomato growth and soil fertility wrould be tomato 
growth indices, total nutrient accumulations, and soil nutrient availability. 
1.2.3.2 Experiment 2: Reduction of Phytotoxicity of Immature Compost 
This experiment was designed to find practical w'ays to avoid or reduce 
phytotoxicity of immature composts caused by high NH4 content. 
Uses of immature composts are often difficult due to high NH4 content. NH4 
toxicity is common in immature composts made from N-rich substances. This research 
was focusing on the toxicity caused by high NH4 content because of its prevalence, its 
phytotoxicitv at high concentration, its indication of compost immaturity, and ease of 
determination. A compost of biosolids and w ood chips w;as treated with (NPL^SC^ to 
2,000 mg N kg'1 to simulate an immature compost. Use of synthetic immature compost 
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instead of a natural one was for quality control since as mentioned before so many factors 
can attribute to immaturity of composts, and NH4 can vary with time and handling in 
storage. Previous research has shown that 2,000 mg NH4+-N kg'1 is a common 
concentration in fresh immature compost. The same compost without any ammonium 
added was used as mature compost. In both composts, different proportions (regimes) of 
compost and soil was used at the ratios of 1:2, 1:5 and 1:11 by volume to find a 
combination good for tomato growth without any irretrievable damage. Each regime 
received potassium treatment at 0 or 0.6 g K kg'1 medium as KC1, based on previous 
research that K has an ability to alleviate NH4 toxicity by antagonism and promoting NH4 
assimilation. A nitrate treatment at 0 or 2,000 mg N kg'1 compost as Ca(N03)2 was used, 
based on the fact that nitrate has been reported or suspected to lessen toxicity of NH4. 
Tomato grew from seedlings until fruit initiation. The growth indices such as plant 
height, number of flowers, the number of fruits, number of leaves, and fresh weights of 
fruits, leaves, and stems were recorded at harvest. Dry weights of fruits, leaves, and 
stems were also recorded. Growth indices were used as criteria for evaluating the method 
to reduce the phytotoxicity caused by high NH4 content. Dried leaf and soil samples 
were prepared for N, P, K, Ca, and Mg analysis. The analysis was used to help to 
evaluate the method of elimination or reduction of phytotoxicity of immature compost. 
1.2.3.3 Experiment 3: Effects of Different Dosages of K on Tomato Growth and Soil 
Fertility 
This experiment was designed to find an appropriate dosage to effectively avoid or 
reduce phytotoxicity of immature composts caused by high NH4 content. 
A compost of biosolids and wood chips was treated with (NH4)2S04 to 2,000 mg N 
kg'1 to simulate an immature compost. As discussed above, use of synthetic immature 
21 
compost instead of a natural one was for quality control since as mentioned before so 
many factors can attribute to immaturity of composts, and NH4 can vary with time and 
handling in storage. Previous research has shown that 2,000 mg NH4+-N kg'1 is a 
common concentration in fresh immature compost. The same compost without any 
ammonium added was used as mature compost. In both composts, different proportions 
(regimes) of compost and soil were used at the ratios of 1:2 and 1:11 by volume to find a 
combination good for tomato growth without any irretrievable damage. Each regime 
received potassium treatment at 0, 0.3, 0.6 and 0.9 g K kg'1 medium as KC1, based on 
previous research that K has an ability to alleviate NH4 toxicity by antagonism and 
promoting NH4 assimilation. Tomato was allowed to grow until fruit initiation. The 
growth indices such as height, number of leaves, flowering time and number during the 
growth, the number of fruits and fresh weight were recorded at harvest. Growth indices 
were used as criteria for determine the appropriate dosage. Dried plant and soil samples 
were prepared for N, P, K, Ca, and Mg analysis. The analysis was used to help to find 
the appropriate dosage to eliminate or reduce phytotoxicity of immature compost. 
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CHAPTER 2 
EFFECTS OF COMPOSTS AND THEIR COMBINATIONS WITH OTHER 
MATERIALS ON TOMATO GROWTH AND SOIL FERTILITY 
2.1 Introduction 
Composting of different wastes has been increasingly recognized as a promising 
option to waste management (Goldstein, 1989; Glenn and Riggle, 1991; Airan and Bell, 
1980; De Haan, 1981; Finstein and Miller, 1985; He, et al., 1995; Richard and Chadsay, 
1990; Terman and Mays, 1973). It bas been believed that by applying good composts 
supplemented with lower amount of chemical fertilizers, high crop production and 
maintenance or even increasing soil fertility can be achieved. It has been commonly 
accepted that the application of composted materials rather than raw wastes to land is a 
better practice, because raw wastes can be contaminated with insects, various disease 
sources, and weed seeds. And it has been favored that composting of biosolids, municipal 
solid wastes, and farm manure is an effective means of reducing or stabilizing wastes 
before application to agricultural lands and horticultural gardens. 
The chemical, physical, and biological properties of municipal solid waste 
(MSW), sewage sludge (SS), and other waste composts have been studied extensively 
(Fricke and Vogtmann, 1994; Diaz-Ravina, et ah, 1989; Elnadi, et al. 1995; He, et ah, 
1992; Villar, et ah, 1993). The effects of different composts on soil properties have been 
studied extensively (Ahrens and Farkasdy, 1969. Andersson, 1983. Bengston and 
Cornette, 1973. Canarutto, et ah, 1991. Giusquiani, et ah, 1995. Paino, et ah, 1996. 
Serra-Wittling, et ah, 1996. Buchanan and Gliessman, 1991. Pagliai, et ah, 1981. 
Hernando, et ah, 1989. Godden, et ah, 1987). Physical and chemical properties of 
compost are very important regarding its uses and values. Physical properties mainly 
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affect soil bulk density, porosity, and water holding capacity. Chemical characteristics 
primarily control nutrient availability and influence environmental quality. Biological 
properties principally influence plant disease control, and also environmental properties. 
Macro- and micro-nutrients and organic complex in composts improve soil chemical 
properties such as nutrient contents, and pH environment; physical properties, such as 
water retention, tilth, and porosity; and biological properties such as microbial activities, 
suppression of soil-derived diseases. Every aspect can affect the soil properties and plant 
growth when a compost amendment is used. 
Compost utilization has been also studied broadly (Rosen, et al., 1993. Gouin, 
1993. Logsdon, 1993. Gamliel and Stapleton, 1993. Hoitink, et al., 1993. Werf, 1993. 
Rich and Hodge, 1993. Kapetanios and Loizidou, 1992. Cisar and Snyder, 1992. 
Nelson and Craft, 1992. Hadar, et al., 1992. Lamanna, et al., 1991. Schueler, et al., 
1990. O’Brien and Barker, 1995 and 1996. Malone, et al., 1996. Sann, 1995. Cole, et 
al., 1995. Henry and Bush, 1996. Peot and Thompson, 1996. Roe, et al., 1993. Garland, 
et al., 1995. Diez, et al., 1995. Brietenbeck and Hallmark, 1993). Using compost as soil 
amendments for general landscaping and gardening, land reclamation, top dressing on 
turf, agricultural soil amendment, depressing weeds, erosion control and many others is 
getting more and more popular. Public concerns for using compost include heavy metals, 
organic and inorganic toxins and contaminants in composts; primary pathogens, 
secondary pathogens including fungi and molds, salinity effects, and plant pathogens. 
All of those pathogen organisms and other unfavorable components are potentially 
present in municipal wastewater sludge. Various regulations on these aspects have been 
carried out for many years, and where these regulations have been followed, pathogens 
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and harmful components have been effectively eliminated from composted biosolids. 
Many comparison studies of applications of commercial fertilizer with compost show 
significantly higher yields and better growth for compost-amended soils. The organic 
matter in the compost improves the soil physical properties, including enhanced 
aggregation, increased soil aeration, lower bulk density, less surface crusting, increased 
water retention and content, and improved infiltration. In clay soils, compost has shown 
to reduce compaction and increase root development and depth. Compost-amended soils 
tend to help plants resist some diseases and pests such as nematodes. 
However little literature compares composts with each other for crop plant, and 
how composts affect plant growth even though much research addresses plant growth in 
individual composts (Madejon, et al., 1995. Paino, et al., 1996. Berner, et al., 1995. 
Hountin, et al., 1995. Ozores-Hampton, et al., 1994. Maynard, 1995. Ashley, 1993. 
Manios and Kapetanios, 1992. McConnell, et al., 1991). The fitness of composts for 
tomato growth was addressed in this research. This study worked with three different 
composts and other materials including soil and peat moss for the purposes of assessing 
effects of different composts and their combinations with soil and peat moss on tomato 
growth and soil fertility. 
Agricultural waste (AW), sewage sludge (SS), and yard waste (YW) are major 
sources of composts on the current market. Tomato has been an important vegetable crop 
with high market value, and its nutritional characteristics have been studied extensively 
throughout the world, especially at the University of Massachusetts Amherst (Barker, 
1976; Barker et al., 1994; Barker et al., 1986; Corey et al., 1989; Feng et al., 1992). 
26 
2.2 Materials and Methods 
2.2.1 Materials 
Composts made from agricultural waste (AW), sewage sludge (SS), and yard waste 
(YW) were used. A soil and peat moss were also used as part of culture media. Tomato 
plants (Lycopersicon esculentum Mill.) were employed as an indicator crop. 
2.2.2 Methods 
Four different combinations (regimes) of composts and other media (soil and peat 
moss) were chosen. They were compost alone (C); volumetric ratio of compost and soil 
at ratio of 1:2 (CS); compost and peat moss at ratio of 1:2 (CP); and compost and soil and 
peat moss at the ratio of 1:1:1 (CPS). The purpose of the use of different regimes was to 
find optimum combinations that benefit tomato growth and soil fertility. The tomatoes 
grew in a greenhouse for about 6 weeks from seedlings to fruit initiation. Each regime 
carried a fertilized treatment and a non-fertilized treatment. The fertilized treatment 
consisted of using 0.15 g N, 0.15 g P2O5, and 0.15 g K2O per kg media from a 20-20-20 
formula commercial fertilizer (Peters, General Purpose Fertilizer, Fogelsville, Pa.). The 
fertilizer was applied three times at the amount shown above with interval of two weeks 
after tomato seedlings were planted. 
The contents of N, P, K, Ca, and Mg in the composts were measured before setting 
up the experiment (See Table 1.1). 
Soil samples were taken after plant harvest for N, P, K, Ca, and Mg measurements 
to assess the effects of the treatments on soil nutrient availability. A method proposed by 
Morgan (Morgan, 1941) was used to extract soil nutrients. Nitrogen was determined by 
distillation and titration of NH3 in solution (Bradstreet, 1965); P was determined by 
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colorimetry (blue molybdophosphoric acid method, Olsen and Dean, 1965); Ca and Mg 
were determined by atomic absorption spectrometry; and K by atomic emission 
spectrometry (Thomas et al., 1967; Lierop, 1976). At harvest, growth indices including 
plant height, numbers of flower, fruit and leaf, fresh weights of fruit, leaf, and stem were 
recorded. Oven-dry weights of fruit, leaf, and stem were recorded afterwards. 
Dry plant samples of leaves were ground to pass a 40-mesh screen for tissue 
nutrient analysis of N, P, K, Ca, and Mg. A method developed by Hu and Barker (1999) 
was used to complete the analysis. Nutrient contents of N, P, K, Ca, and Mg accumulated 
by tomato leaves were used to assess acquisition of nutrients from the media. Tomato 
growth indices were used for evaluating effects of composts and their combinations on 
tomato growth and soil fertility. 
2.3 Results 
2.3.1 Effects of Composts on Tomato Growth 
Tables 2.1 and 2.2A-C provide information about how composts and their 
combinations affected tomato growth. Eleven tomato growth indices were measured, 
including plant height, numbers of flower, fruit and leaf, fresh weights of fruit, leaf, and 
stem, dry weights of fruit, leaf, and stem, and total dry weight. 
2.3.1.1 Tomato Plant Height 
No significant effects on plant height occurred among different components (Table 
2.1). The plant heights were an average of 80 cm apiece for the agricultural waste 
compost and sewage sludge compost media, and an average of 82 cm for yard waste 
compost medium. 
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Different regimes (mixes of composts, peat, and/or soil) showed some different 
effects on plant heights (Table 2.1). The regime of compost alone produced the tallest 
plant averaging 84 cm. The regime of the combination of compost and soil and peat 
moss had an average height of 78 cm. Regimes of the combination of compost and soil, 
and the combination of compost and peat moss had same average height of 80 cm. 
Fertilization significantly increased plant height (Table 2.1). Compared to the 
average height of 85 cm generated by fertilization, non-fertilized treatments only had 77 
cm. The relative increase by fertilization was 9.9%. 
In each regime, an interaction of different compost media and fertilization was 
detected (Table 2.2). They are discussed in the following paragraphs. 
In the regime of compost alone, fertilization restricted plant height by 8.5% in the 
agricultural waste compost medium, and by 0.8% in the yard waste compost medium. 
However, fertilization increased plant height by 8.9% in the sewage sludge compost 
medium. 
In the regime of the combination of compost and soil, fertilization increased plant 
heights. The increases were by 10.7% in the agricultural waste compost medium, by 
8.2% in the sewage sludge compost medium, and by 3.2% in the yard waste compost 
medium. 
In the regime of the combination of compost and peat moss, fertilization also 
increased plant heights. The increases were by 12.3% in the agricultural waste compost 
medium, by 24.5% in the sewage sludge compost medium, and by 11.5% in the yard 
waste compost medium. 
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In the regime of the combination of compost and soil and peat moss, fertilization 
increased plant heights. The increases were by 16.8% in the agricultural waste compost 
medium, by 12.5% in the sewage sludge compost medium, and by 27.4% in the yard 
waste compost medium. 
There was a tendency that the treatments with peat moss addition in any compost 
medium had greater increase in plant height (Table 2.2). 
2.3.1.2 Tomato Flower Numbers 
There were some differences among the composts regarding the numbers of flower 
(Table 2.1). Agricultural waste compost medium gave the highest numbers of flower, 
averaging 45. The sewage sludge and yard waste compost media statistically yielded the 
same numbers of flower, averaging 37 and 36, respectively. 
There were also some differences among the regimes (Table 2.1). The regime of 
compost alone had the highest numbers of flower, averaging 46. The regimes of the 
combination of compost and soil, the combination of compost and peat moss, and the 
combination of compost and soil and peat moss statistically generated the same numbers 
of flower, averaging 39, 35, and 37 per plant, respectively. 
Fertilization significantly increased numbers of flower (Table 2.1). Non-fertilized 
treatments produced an average of 31 flowers per plant, whereas fertilization generated 
an average of 48 flowers. The increase by fertilization was by 55.2%. 
There were interactions between different compost medium and fertilization on the 
production of tomato flower (Table 2.2). 
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In the regime of compost alone, fertilization increased numbers of flower. The 
increases were by 7.5% in the agricultural waste compost medium, by 0.5% in the 
sewage sludge compost medium, and by 35.4% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased the 
numbers of flower. The increases were by 49.3% in the agricultural waste compost 
medium, by 25.7% in the sewage sludge compost medium, and by 83.2% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
numbers of flower. The increases were by 24.6% in the agricultural waste compost 
medium, by 350% in the sewage sludge compost medium, and by 73.0% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased numbers of flower. The increases were by 94.5% in the agricultural waste 
compost medium, by 81.6% in the sewage sludge compost medium, and by 173% in the 
yard waste compost medium. 
There was also a tendency that any treatments with peat moss addition would give 
a greater increase to numbers of flower (Table 2.2). 
2.3.1.3 Tomato Fruit Numbers 
There were some differences among the composts (Table 2.1). The yard waste 
compost medium generated the highest numbers of fruit, averaging 10.9 per plant. The 
sewage sludge compost medium followed by producing an average of 9.1 fruits. The 
agricultural waste compost medium produced the least amount of fruit, averaging 7.4. 
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All regimes statistically produced the same numbers of fruit (Table 2.1), averaging 
about 9.2 per plant and ranging from 8.0 to 10.0. 
Fertilization significantly increased numbers of fruit (Table 2.1). Compared to the 
average of 5.5 fruits per plant produced by non-fertilized treatments, fertilized treatments 
produced an average of 12.8 fruits, which was a 133% increase. 
There were interactions between different compost medium and fertilization on the 
production of fruits (Table 2.2). 
In the regime of compost alone, fertilization decreased numbers of fruit by 13.7% 
in the agricultural waste compost medium. However, fertilization increased numbers of 
fruit by 45.5% in the sewage sludge compost medium and by 69.9% in the yard waste 
compost medium. 
In the regime of the combination of compost and soil, fertilization tremendously 
increased numbers of fruit. The increases were by 108% in the agricultural waste 
compost medium, by 160% in the sewage sludge compost medium, and by 170% in the 
yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization also 
greatly increased numbers of fruit. The increases were by 266% in the agricultural waste 
compost medium, by 150% in the sewage sludge compost medium, and by 106% in the 
yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
again dramatically increased numbers of fruit. The increases were by 333% in the 
agricultural waste compost medium, by 167% in the sewage sludge compost medium, 
and by 338% in the yard waste compost medium. 
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There was a tendency that the largest increases due to fertilization were in the 
treatments with peat moss addition (Table 2.2). 
2.3.1.4 Tomato Fruit Fresh Weight 
There were some differences among the composts (Table 2.1). The yard waste and 
sewage sludge compost media statistically generated the same fruit fresh weight with 
averages of 105 and 86 g per plant, respectively. The agricultural waste compost medium 
produced the least amount of tomato fruit fresh weight, averaging 44 g per plant. 
All regimes statistically produced the same fruit fresh weights with average about 
77 g per plant, ranging from 67 to 84 g per plant (Table 2.1). 
Fertilization significantly increased fruit fresh weights (Table 2.1). Compared to 
the average of 53 g fresh fruit produced by non-fertilized treatments, fertilization 
produced an average of 104 g, which was a 97.9% increase. 
There was an interaction in each regime between different compost and fertilization 
on the production of fresh fruits (Table 2.2). 
In the regime of compost alone, fertilization suppressed fruit fresh weights by 
11.4% in the agricultural waste compost medium. However, fertilization increased fruit 
fresh weights by 77.9% in the sewage sludge compost medium, and by 85.4% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil, fertilization tremendously 
increased fruit fresh weights. The increases were by 90.1% in the agricultural waste 
compost medium, by 120% in the sewage sludge compost medium, and by 87.1% in the 
yard waste compost medium. 
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In the regime of the combination of compost and peat moss, fertilization also 
greatly increased fruit fresh weights. The increases were by 35.9% in the agricultural 
waste compost medium, by 233% in the sewage sludge compost medium, and by 105% 
in the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
also dramatically increased fruit fresh weights. The increases were by 109% in the 
agricultural waste compost medium, by 108% in the sewage sludge compost medium, 
and by 117% in the yard waste compost medium. 
There was a tendency that the largest increases of fruit fresh weights were in the 
treatments with peat moss addition (Table 2.2). 
2.3.1.5 Tomato Fruit Dry Weight 
In general, fruit dry weight followed the trends of fruit fresh weights. 
There were differences among the composts (Table 2.1). The yard waste and 
sewage sludge compost media statistically produced the same fruit dry weights with 
averages of 6.6 and 5.2 g, respectively. The agricultural waste compost medium produced 
an average of 3.2 g of fruit dry weight. 
All regimes statistically had the same amount of fruit dry weights with an average 
of 5.0 g per plant, ranging from 4.5 to 5.5 g (Table 2.1). 
Fertilization tremendously increased fruit dry weights (Table 2.1). Fertilization 
produced fruit dry weights with an average of 6.6 g per plant, and non-fertilized 
treatments had an average of 3.4 g per plant. Fertilization increased average fruit dry 
weights by 94.1%. 
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In each regime, there was an interaction between different compost medium and 
fertilization on the production of fruit dry weights. (Table 2.2). 
In the regime of compost alone, fertilization decreased fruit dry weights by 12.5% 
in the agricultural waste compost medium. However, fertilization increased fruit dry 
weights by 91.7% in the sewage sludge compost medium, and by 69.8% in the yard waste 
compost medium. 
In the regime of the combination of compost and soil, fertilization tremendously 
increased fruit dry weights. The increases were by 94.1% in the agricultural waste 
compost medium, by 85.0% in the sewage sludge compost medium, and by 89.2% in the 
yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization also 
greatly increased fruit dry weights. The increases were by 39.5% in the agricultural waste 
compost medium, by 225% in the sewage sludge compost medium, and by 109% in the 
yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
dramatically increased fruit dry weights. The increases were by 115% in the agricultural 
waste compost medium, by 85.3% in the sewage sludge compost medium, and by 111% 
in the yard waste compost medium. 
There was a tendency that the largest increases were in the treatments with peat 
moss addition (Tables 2.2). 
2.3.1.6 Tomato Leaf Numbers 
There were some differences among the composts (Table 2.1). The agricultural 
waste compost medium produced the highest amount of leaves, averaging 26 per plant. 
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The sewage sludge and yard waste compost media statistically generated the same 
numbers of leaf, averaging 23 per plant. 
There were some differences among the regimes (Table 2.1). The regime of 
compost alone produced the highest numbers of leaf, averaging 26 per plant. The other 
three regimes statistically generated the same numbers of leaf, averaging 23 leaves per 
plant. 
Fertilization dramatically increased numbers of leaf (Table 2.1). Fertilization 
produced an average of 28 leaves per plant, and non-fertilized treatments had an average 
of 19 leaves per plant. The increase was 51.1%. 
In each regime, different compost medium and fertilization showed interaction on 
the leaf production (Table 2.2). 
In the regime of compost alone, fertilization increased numbers of leaf. The 
increases were by 2.4% in the agricultural waste compost medium, by 33.3% in the 
sewage sludge compost medium, and by 44.3% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization also increased 
numbers of leaves. The increases were by 32.2% in the agricultural waste compost 
medium, by 42.5% in the sewage sludge compost medium, and by 69.9% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
numbers of leaf. The increases were by 14.4% in the agricultural waste compost 
medium, by 148% in the sewage sludge compost medium, and by 92.5% in the yard 
waste compost medium. 
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In the regime of the combination of compost and soil and peat moss, fertilization 
increased numbers of leaf. The increases were by 47.5% in the agricultural waste 
compost medium, by 70.6% in the sewage sludge compost medium, and by 142% in the 
yard waste compost medium. 
There was a tendency that the highest increases of numbers of leaf from 
fertilization were in the treatments with peat moss addition (Table 2.2). Also the least 
increase occurred in the agricultural waste compost medium. 
2.3.1.7 Tomato Leaf Fresh Weight 
All three composts produced significant different leaf fresh weights from each 
other (Table 2.1). The average leaf fresh weights per plant was 330 g in the agricultural 
waste compost medium, 259 g in the sewage sludge compost medium, and 221 g in the 
yard waste compost medium. 
There were some differences among the regimes (Table 2.1). The regime of 
compost alone produced the highest leaf fresh weights, averaging 329 g per plant. All 
other three regimes statistically produced the same leaf fresh weights, averaging 250 g, 
ranging from 246 g to 258 g per plant. 
Fertilization greatly increased leaf fresh weights (Table 2.1). Fertilization produced 
leaf fresh weights averaging 388 g per plant, and non-fertilized treatments produced an 
average of 152 g. Fertilization increased average leaf fresh weights by 155%. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf fresh weights (Table 2.2). 
37 
In the regime of compost alone, fertilization increased leaf fresh weights. The 
increases were by 30.1% in the agricultural waste compost medium, by 103% in the 
sewage sludge compost medium, and by 112% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased leaf 
fresh weights. The increases were by 110% in the agricultural waste compost medium, 
by 157% in the sewage sludge compost medium, and by 242% in the yard waste compost 
medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
leaf fresh weights. The increases were by 133% in the agricultural waste compost 
medium, by 562% in the sewage sludge compost medium, and by 255% in the yard waste 
compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased leaf fresh weights. The increases were by 172% in the agricultural waste 
compost medium, by 285% in the sewage sludge compost medium, and by 456% in the 
yard waste compost medium. 
There was a tendency that the highest increases of leaf fresh weights from 
fertilization were in the treatments with peat moss addition (Table 2.2). Also the least 
increase was with the agricultural waste compost medium. 
2.3.1.8 Tomato Leaf Dry Weight 
Commonly, leaf dry weight followed the same trends of leaf fresh weight. 
All three composts produced significantly different leaf dry weights from each 
other (Table 2.1). The averages were 41.8 g of leaves in the agricultural waste compost 
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medium, 33.0 g in the sewage sludge compost medium, and 29.9 g in the yard waste 
compost medium. 
The leaf dry weights differed among the regimes (Table 2.1). The regime of 
compost alone produced the highest leaf dry weights, averaging 40.0 g per plant. All 
other three regimes statistically produced the same leaf dry weights, averaging 33.2 g and 
ranging from 32.1 to 34.6 g per plant. 
Fertilization tremendously increased leaf dry weights (Table 2.1). The fertilization 
produced leaf dry weights with an averagof 48.5 g, and non-fertilized treatments 
produced an average of 21.2 g. The increase by fertilization was 129%. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf dry weights (Table 2.2). 
In the regime of compost alone, fertilization increased leaf dry weights. The 
increases were by 20.4% in the agricultural waste compost medium, by 87.2% in the 
sewage sludge compost medium, and by 79.3% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased 
average leaf dry weights. The increases were by 61.3% in the agricultural waste compost 
medium, by 113% in the sewage sludge compost medium, and by 179% in the yard waste 
compost medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
average leaf dry weights. The increases were by 95.1% in the agricultural waste compost 
medium, by 614% in the sewage sludge compost medium, and by 318% in the yard waste 
compost medium. 
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In the regime of the combination of compost and soil and peat moss, fertilization 
increased average leaf dry weights. The increases were by 113% in the agricultural waste 
compost medium, by 253% in the sewage sludge compost medium, and by 500% in the 
yard waste compost medium. 
There was a tendency that the highest increases of dry weights of leaves from 
fertilization were in the treatments with peat moss addition (Table 2.2). Also the least 
increase was with the agricultural waste compost medium. 
2.3.1.9 Tomato Stem Fresh Weight 
There were significant differences among the three composts (Table 2.1). The 
highest average stem fresh weights of 136 g was produced by the agricultural waste 
compost medium, followed by 125 g by the sewage sludge compost medium, and then 
114 g by the yard waste compost medium. 
There were some differences among the regimes (Table 2.1). The regime of 
compost alone generated the highest stem fresh weights, averaging 143 g. All other 
regimes statistically produced the same stem fresh weights, averaging about 119 g per 
plant and ranging from 117 g to 121 g. 
Fertilization significantly increased stem fresh weights (Table 2.1). Fertilization 
produced an average of 162 g of stem fresh weights, and non-fertilized treatments 
produced an average of 89 g. The increase by fertilization was 82.4%. 
In each regime, different compost medium and fertilization showed an interaction 
on stem fresh weights (Table 2.2). 
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In the regime of compost alone, fertilization increased stem fresh weights, The 
increases were by 4.2° o in the agricultural waste compost medium, by 46.8% in the 
sewage sludge compost medium, and by 46.0° o in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased 
average stem fresh weights. The increases were by 62.9% in the agricultural waste 
compost medium, by 62.3% in the sewage sludge compost medium, and by 112% in the 
yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
average stem fresh weights. The increases were by 79.2% in the agricultural waste 
compost medium, by 226% in the sewage sludge compost medium, and by 111% in the 
yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased average stem fresh weights. The increases were by 114% in the agricultural 
waste compost medium, by 113% in the sewage sludge compost medium, and by 233% 
in the yard waste compost medium. 
There was a tendency that the highest increases of stem fresh weights were in the 
treatments with peat moss addition (Table 2.2). Also the least increase was with the 
agricultural waste compost medium. 
2.3.1.10 Tomato Stem Dry Weight 
Commonly, stem dry weight followed the same trends oi stem hesh weight. 
There were differences among the composts (Table 2.1). Agricultural waste 
compost medium produced the highest amount of stem dry weights, averaging 17.9 g per 
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plant. Other two compost media statistically produced the same amount of stem dry 
weights, averaging 16 g. 
There were differences among the regimes (Table 2.1). The regime of compost 
alone generated the highest stem dry weights, averaging 17.7 g. The regimes of the 
combination of compost and soil, and the combination of compost and peat moss 
statistically produced the same amount of stem dry weight, averaging 16.4 g. The regime 
of the combination of compost and soil and peat moss produced the least amount of stem 
dry weight, averaging 16.0 g. 
Fertilization significantly increased stem dry weights (Table 2.1). Fertilization 
produced an average of 19.8 g of stem dry weights, and non-fertilized treatments 
produced an average of 13.3 g. Fertilization increased stem dry weights by 48.9%. 
In each regime, different compost medium and fertilization showed an interaction 
on stem dry weights (Table 2.2). 
In the regime of compost alone, fertilization increased average stem dry weights. 
The increases were by 14.7% in the agricultural waste compost medium, by 21.7% in the 
sewage sludge compost medium, and by 16.2% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased stem 
dry weights. The increases were by 8.7% in the agricultural waste compost medium, by 
22.3% in the sewage sludge compost medium, and by 64.3% in the yard waste compost 
medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
stem dry weights. The increases were by 40.0% in the agricultural waste compost 
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medium, by 216% in the sewage sludge compost medium, and by 98.1% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased stem dry weights. The increases were by 52.8% in the agricultural waste 
compost medium, by 80.5% in the sewage sludge compost medium, and by 204% in the 
yard waste compost medium. 
There was a tendency that the highest increases of stem dry weights were in the 
treatments with peat moss addition (Table 2.2). Also the least increase was with the 
agricultural waste compost medium. 
2.3.1.11 Tomato Total Dry Weight 
There were some differences among the composts (Table 2.1). The agricultural 
waste compost medium produced the highest amount of total dry weight, averaging 62.9 
g. The sewage sludge and yard waste compost media statistically produced the same 
amount of total dry weight, averaging 53.3 g per plant. 
There were some differences among the regimes (Table 2.1). The regime of 
compost alone generated the highest amount of total dry weight, averaging 62.3 g per 
plant. All other three regimes statistically produced the same amount of total dry weight, 
averaging 54.5 g and ranging from53.4 g to 55.5 g per plant. 
Fertilization significantly affected the total dry weights (Table 2.1). Fertilization 
produced average total dry weight of 74.9 g per plant, and non-fertilized treatments 
generated an average of 38.0 g. The increase by fertilization was 97.1%. 
In each regime, different compost medium and fertilization showed an interaction 
on total dry weights (Table 2.2). 
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In the regime of compost alone, fertilization increased the total dry weights. The 
increases were by 17.7% in the agricultural waste compost medium, by 65.5% in the 
sewage sludge compost medium, and by 56.1% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased the 
total dry weights. The increases were by 44.4% in the agricultural waste compost 
medium, by 76.9% in the sewage sludge compost medium, and by 126% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
the total dry weights. The increases were by 72.8% in the agricultural waste compost 
medium, by 379% in the sewage sludge compost medium, and by 194% in the yard waste 
compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased the total dry weights. The increases were by 92.2% in the agricultural waste 
compost medium, by 165% in the sewage sludge compost medium, and by 300% in the 
yard waste compost medium. 
There was a tendency that the highest increases of total dry weights from 
fertilization were in the treatments with peat moss addition (Table 2.2). Also the least 
increase was with the agricultural waste compost medium. 
2.3.1.12 Various Growth Index vs. Total Dry Weight 
Figures 2-1 to 2-8 show relationship between each of various growth indices and 
total plant dry weight. Tests showed that there was a significantly highly positive 
correlation between each of the most of growth indices and total plant dry weight. 
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Figure 2-1 shows the relationship between plant height and total dry weight. The 
regression coefficient is 0.63. Figure 2-2 shows the relationship between the numbers of 
flower and total dry weight. The regression coefficient is 0.77. Figure 2-3 shows the 
relationship between the numbers of fruit and total dry weight. The regression coefficient 
is 0.63. Figure 2-4 shows the relationship between the numbers of leaf and total dry 
weight. The regression coefficient is 0.92. Figure 2-5 shows the relationship between 
tomato leaf fresh weight and total dry weight. The regression coefficient is 0.92. Figure 
2-6 shows the relationship between tomato leaf dry weight and total dry weight. The 
regression coefficient is 0.98. Figure 2-7 shows the relationship between stem fresh 
weight and total dry weight. The regression coefficient is 0.96. Figure 2-8 shows the 
relationship between stem dry weight and total dry weight. The regression coefficient is 
0.94. There was no significant correlation between fruit fresh weight, and fruit dry 
weight and total dry weight. (The tabulated linear regression coefficients, r values, are 
0.515 at 0.01 level, 0.396 at 0.05 level when sample size n=24). 
There was very high correlation between each of vegetative growth indices and 
total dry weight except for tomato plant height. The regression coefficients between each 
of various vegetative growth indices and total dry weight were above 0.92, except for the 
coefficient between plant height and total dry weight, which was 0.63. Generally 
speaking, there was much lower or even poor correlation between each of reproductive 
indices and total dry weight. The coefficients ranged from 0.28 to 0.77. 
The results indicated that the vegetative parts of the plant were the major 
contributors to the total dry weight. Some of those parameters could be used to predict 
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plant production very well, especially the numbers of leaf. Therefore destructive harvests 
could be avoided. 
2.3.2 Effects of Composts on Leaf Nutrient Accumulations 
Table 2.3 and Table 2-4 show the total nutrient accumulations by plant leaves. 
There was a highly significantly positive correlation between each of individual nutrient 
accumulation and total plant dry weight. Five major nutrient accumulations were 
measured for plant leaf samples, including N, P, K, Ca, and Mg. 
2.3.2.1 Nitrogen 
The three compost media showed different abilities to supply N to plants (Table 
2.3). The agricultural waste compost medium supplied the highest amount of N to plants, 
averaging 1133 mg accumulated in each plant. The sewage sludge and yard waste 
compost media statistically provided the same amount of N to plants, averaging 868 mg. 
The four regimes affected plant N accumulation differently (Table 2.3). Plants in 
the regime of compost alone accumulated the highest amount of N, averaging 1132 mg 
per plant. The regime of the combination of compost and soil provided the second largest 
amount of N to plants, averaging 965 mg accumulated in each plant. The regime of the 
combination of compost and peat moss provided an average of 881 mg N to each plant. 
The regime of the combination of compost and soil and peat moss provided an average of 
846 mg N to each plant. 
Fertilization allowed plants to accumulate significantly higher amount of N 
compared to non-fertilization (Table 2.3). Fertilization provided an average of 1547 mg 
N to each plant, and non-fertilized treatments provided an average of 366 mg N. The 
increase was 323%. 
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In each regime, different compost medium and fertilization showed an interaction 
on leaf N accumulation (Table 2.4). 
In the regime of compost alone, fertilized tomato plants absorbed an average 89% 
more N than non-fertilized plants in the agricultural waste compost medium, 181% more 
N in the sewage sludge compost medium, and 189% more N in the yard waste compost 
medium. 
In the regime of the combination of compost and soil, fertilized plants absorbed an 
average of 323% more N than non-fertilized plants in the agricultural waste compost 
medium, 397% more N in the sewage sludge compost medium, and 551% more N in the 
yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilized plants 
absorbed an average of 329% more N than non-fertilized plants in the agricultural waste 
compost medium, 867% more N in the sewage sludge compost medium, and 542% more 
N in the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilized 
plants absorbed an average of 451% more N than non-fertilized plants in the agricultural 
waste compost medium, 600% more N in the sewage sludge compost medium, and 881% 
more N in the yard waste compost medium. 
There was a tendency that the most of largest increases of N accumulation by 
leaves were in the treatments with peat moss addition (Table 2.4). Also the least increase 
was with the agricultural waste compost medium. 
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2.3.2.2 Phosphorus 
Different compost media had varying abilities to provide P to plants (Table 2.3). 
The agricultural and yard waste compost media statistically provided the same amount of 
P to plants, averaging 320 mg per plant. The sewage sludge compost medium provided an 
average of 282 mg P to each plant. 
The four regimes showed different effects on leaf P accumulation (Table 2.3). The 
regimes of the combination of compost and peat moss, and the compost alone statistically 
provided the same amount of P to plants, averaging 372 mg accumulated. It was followed 
by the regime of the combination of compost and soil and peat moss, which provided an 
average of 289 mg P to each plant. The regime of the combination of compost and soil 
provided the least amount of P to plants, averaging 197 mg. 
Fertilization provided significantly higher amount of P to plants (Table 2.3). 
Fertilization provided an average of 459 mg P to each plant, and non-fertilized treatments 
provided an average of 156 mg. The increase was 194% by fertilization. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf P accumulation (Table 2.4). 
In the regime of compost alone, fertilization provided an average of 30% more P 
than the non-fertilized treatment in the agricultural waste compost medium, 127% more P 
in the sewage sludge compost medium, and 79% more P in the yard waste compost 
medium. 
In the regime of the combination of compost and soil, fertilization provided an 
average of 148% more P than the non-fertilized treatment in the agricultural waste 
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compost medium, 220% more P in the sewage sludge compost medium, and 278% more 
P in the yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization provided 
an average of 167% more P than the non-fertilized treatment in the agricultural waste 
compost medium, 563% more P in the sewage sludge compost medium, and 301% more 
P in the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
provided an average of 278% more P than the non-fertilized treatment in the agricultural 
waste compost medium, 356% more P in the sewage sludge compost medium, and 540% 
more P in the yard waste compost medium. 
There was a tendency that the most of largest increases of P accumulation in 
tomato leaves were in the treatments with peat moss addition (Table 2.4). Also the least 
increase was with in the agricultural waste compost medium. 
2.3.2.3 Potassium 
The three compost media showed significantly different abilities to supply K to 
plants (Table 2.3). The agricultural waste compost medium had an ability to provide the 
highest amount of K to plants, averaging 1156 mg accumulated in each plant. The 
sewage sludge compost medium followed by providing an average of 519 mg K to each 
plant. The yard waste compost medium had the least supplying ability with an average of 
127 mg K accumulated in each plant. 
The four regimes exhibited different abilities to provide K to plants (Table 2.3). 
The regime of compost alone supplied the highest amount of K to plants, averaging 1004 
mg. The regime of the combination of compost and soil followed by supplying an 
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average of 546 mg K. Then it was followed by the regime of the combination of compost 
and soil and peat moss by supplying an average of 447 mg K. The regime of the 
combination of compost and peat moss supplied the least amount of K to plants, 
averaging 407 mg. 
Fertilization made a significant difference in providing K to plants (Table 2.3). 
Fertilization provided an average of 854 mg K to each plant, and non-fertilized treatments 
only provided an average 347 mg K. The increase from fertilization was 146%. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf K accumulation (Table 2.4). 
In the regime of compost alone, fertilized plants accumulated 47% more K than the 
non-fertilized plants in the agricultural waste compost medium, 134% more K in the 
sewage sludge compost medium, and 157% more K in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilized plants accumulated 
191% more K than the non-fertilized plants in the agricultural waste compost medium, 
218% more K in the sewage sludge compost medium, and 327% more K in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilized plants 
accumulated 169% more K than the non-fertilized plants in the agricultural waste 
compost medium, 238% more K in the sewage sludge compost medium, and 87% more 
K in the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilized 
plants accumulated an average of 369% more K than the non-fertilized plants in the 
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agricultural waste compost medium, 233% more K in the sewage sludge compost 
medium, and 76% more K in the yard waste compost medium. 
The highest increases of K accumulation were in the treatments with peat moss 
addition in the agricultural waste the sewage sludge compost media. For the yard waste 
compost medium, the highest amount of K was provided by the treatments without peat 
moss addition, and the amount of K supplied by the yard waste compost medium was 
much lower than those supplied by other two compost media. 
2.3.2.4 Calcium 
Different compost media showed significantly different abilities to provide Ca to 
plants (Table 2.3). The sewage sludge compost medium provided the highest amount of 
Ca to plants, averaging 423 mg accumulated in each plant. 1 he agricultural waste 
compost medium provided an average of 370 mg. The yard waste compost medium 
provided the least amount of Ca, averaging 324 mg. 
The regimes showed some differences regarding leaf Ca accumulation ('fable 2.3). 
I he regime of compost alone provided the highest amount of Ca to plants, averaging 459 
mg accumulated in each plant. The other three regimes statistically provided the same 
amount of Ca to plants, averaging 344 mg per plant. 
Fertilized plants accumulated significantly more Ca than non-fertilized plants 
('Fable 2.3). I he averages were 500 mg and 244 mg Ca respectively. The increase from 
fertilization was 105%. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf Ca accumulation ( Fable 2.4). 
51 
In the regime of compost alone, fertilization increased leaf Ca accumulation. The 
increases were by 49% in the agricultural waste compost medium, by 45% in the sewage 
sludge compost medium, and by 68% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased leaf Ca 
accumulation. The increases were by 104% in the agricultural waste compost medium, 
by 105% in the sewage sludge compost medium, and by 146% in the yard waste compost 
medium. 
In the regime of the combination of compost and peat moss, fertilization increased 
leaf Ca accumulation. The increases were by 67% in the agricultural waste compost 
medium, by 307% in the sewage sludge compost medium, and by 142% in the yard waste 
compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
increased leaf Ca accumulation. The increases were by 116% in the agricultural waste 
compost medium, by 175% in the sewage sludge compost medium, and by 229% in the 
yard waste compost medium. 
There was a tendency that the most of largest increases of leaf Ca accumulation 
were in the treatments with peat moss addition (Table 2.4). Also the least increase from 
fertilization was with the agricultural waste compost medium. 
2.3.2.5 Magnesium 
There were significant differences among the three compost media in supplying Mg 
(Table 2.3). The agricultural waste compost medium provided the highest amount of Mg 
to plants, averaging 131 mg for each plant. The yard waste compost medium followed by 
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providing an average of 100 mg of Mg to each plant. The sewage sludge compost 
medium supplied the least amount of Mg to plants with an average of 75 mg. 
The regimes showed differences in supplying Mg to plants (Table 2.3). The regime 
of compost alone provided the largest amount of Mg to plants, averaging 132 mg per 
plant. The regime of the combination of compost and soil provided the second highest 
amount of Mg to plants, averaging 98 mg per plant. The regime of the combination of 
compost and peat moss provided the least amount of Mg with an average of 87 mg. The 
regime of the combination of compost and soil and peat moss provided an average of 91 
mg of Mg. 
Fertilization made significant differences in increasing leaf Mg accumulation 
(Table 2.3). Fertilization provided an average of 139 mg of Mg to each plant, non- 
fertilized treatments provided an average 65 mg. The increase from fertilization was 
114%. 
In each regime, different compost medium and fertilization showed an interaction 
on leaf Mg accumulation (Table 2.4). 
In the regime of compost alone, fertilization increased leaf Mg accumulation. 
Fertilized plants accumulated an average of 31 % more Mg in each plant in the 
agricultural waste compost medium, 56% more Mg in the sewage sludge compost 
medium, and 48% more Mg in the yard waste compost medium than non-fertilized 
plants. 
In the regime of the combination of compost and soil, fertilized plants accumulated 
more Mg than non-fertilized plants. They accumulated an average of 94% more Mg in 
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the agricultural waste compost medium, 140% more in the sewage sludge compost 
medium, and 202% more in the yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilized plants 
accumulated more Mg than non-fertilized plants. An average of 84% more Mg was 
accumulated in the agricultural waste compost medium, 350% more in the sewage sludge 
compost medium, and 175% more in the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilized 
plants accumulated more Mg than non-fertilized plants. An average of 157% more Mg 
was accumulated in the agricultural waste compost medium, 252% more in the sewage 
sludge compost medium, and 410% more in the yard waste compost medium. 
There was a tendency that the most of largest increases of leaf Mg accumulation 
were in the treatments with peat moss addition in all compost media (Table 2.4). Also 
the least increase was with the agricultural waste compost medium. 
2.3.2.6 Total Nutrient Accumulations vs. Total Plant Dry Weight 
Figures 2-9 to 2-13 present the relationship between each of single leaf nutrient 
accumulation and the total plant dry weight. All correlations were in the form of natural 
logarithme. 
A very high regression coefficient of 0.96 was between total leaf N accumulation 
and total plant dry weight. The relationship between the total leaf P accumulations and 
the total plant dry weight was expressed by the regression coefficient of 0.86. The 
relationship between the total leaf K accumulation and the total plant dry weight was 
described by the regression coefficient of 0.44. The relationship between the total leaf Ca 
accumulation and the total plant dry weight was determined by the regression coefficient 
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of 0.82. The relationship between the total leaf Mg accumulation and the total plant dry 
weight was determined by the regression coefficient of 0.82 (The tabulated regression 
coefficients, r values, are 0.515 at 0.01 level, 0.396 at 0.05 level when sample size n=24). 
2.3.3 Effects of Composts on Soil Nutrient Residual Availability 
Tables 2.5 and 2.6 present the entire picture of soil Residual available nutrients, 
which was the amount of soil nutrients remaining in the media at the end of the 
experiment, affected by different compost media. Five major soil nutrient elements were 
measured, including N, P, K, Ca, and Mg. 
2.3.3.1 Nitrogen 
There were no significant differences among the compost media regarding to soil N 
residual availability (Table 2.5), averaging 60 mg/kg for each. 
The regimes made some differences in N residual availability (Table 2.5). The 
regime of the combination of compost and peat moss had the highest amount of residual 
available N with an average of 75 mg/kg. The regimes of compost alone and the 
combination of compost and soil and peat moss statistically had the same amount of 
residual available N with an average of 59 mg/kg. The regime of the combination of 
compost and soil had the least amount of residual available N with an average of 50 
mg/kg. 
Fertilization significantly decreased the residual available N in the media (Table 
2.5). The non-fertilized treatments had an average of 67 mg/kg residual available N, and 
fertilized treatments had an average of 54 mg/kg residual available N. The decrease from 
fertilization was 20.5%, perhaps due to the increased growth stimulated by fertilization. 
55 
The decreasing effects were detected in most regimes. However, there were some 
increases of soil residual nutrients in the regimes without peat moss addition in the 
sewage sludge compost medium (Table 2.6). 
In the regime of compost alone, fertilization decreased residual available N by 
19.3% in the agricultural waste compost medium and by 44.7% in the yard waste 
compost medium. However it increased residual available N by 173% in the sewage 
sludge compost medium. 
In the regime of the combination of compost and soil, fertilization decreased 
residual available N by 32.8% in the agricultural waste compost medium and by 0.7% in 
the yard waste compost medium. However fertilization increased the residual available 
N by 105% in the sewage sludge compost medium. 
In the regime of the combination of compost and peat moss, fertilization reduced 
residual available N. The decreases were by 46.1% in the agricultural waste compost 
medium, by 43.5% in the sewage sludge compost medium, and by 18.3% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
reduced soil residual available N. The decreases were by 20.5% in the agricultural waste 
compost medium, by 62.3% in the sewage sludge compost medium, and by 38.7% in the 
yard waste compost medium. 
Fertilization increased residual available N only in the regimes of compost alone 
and the combination of compost and soil in the sewage sludge compost medium (Table 
2.6). In other regimes, it reduced soil residual available N. Perhaps this was the result in 
response to increased plant growth and enhanced removal of N. 
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2.33.2 Phosphorus 
There were significant differences among the three compost media regarding to soil 
P residual availability (Table 2.5). The agricultural waste compost medium had the 
highest amount of residual available P with an average of 44 mg/kg. It followed by the 
yard waste compost medium with an average of 31 mg/kg. The sewage sludge compost 
medium had the least amount of residual available P with an average of 23 mg/kg. 
All regimes showed significant differences in soil P residual availability (Table 
2.5). The regime of the combination of compost and peat moss had the highest amount of 
residual available P with an average of 55 mg/kg. It followed by the regime of compost 
alone with an average of 45 mg/kg, then by the regime of the combination of compost 
and soil and peat moss with an average of 18 mg/kg, finally by the regime of combination 
of compost and soil with an average of 12 mg/kg. 
Fertilization significantly increased soil P residual availability (Table 2.5). The 
fertilized treatments increased soil residual available P from 31 mg/kg in the non- 
fertilized treatments to 34 mg/kg. The increase from fertilization was 9.7%. 
There were variations in residual P availability in different regimes (Table 2.6). 
In the regime of compost alone, fertilization decreased soil residual available P by 
7.9% in the agricultural waste compost medium and by 7.1% in the yard waste compost 
medium. However, it increased soil residual available P by 20.9% in the sewage sludge 
compost medium. 
In the regime of the combination of compost and soil, fertilization increased soil 
residual available P. The increases were by 24.2% in the agricultural waste compost 
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medium, by 19.1% in the sewage sludge compost medium, and by 22.2% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization decreased 
soil residual available P by 25.1% in the agricultural waste compost medium. However, 
there were 35.5% increase in the sewage sludge compost medium and 76% increase in 
the yard waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
decreased soil residual available P by 32.4% in the agricultural waste compost medium. 
However, there were a 19.2% increase in the sewage sludge compost medium and 13.4% 
increase in the yard waste compost medium. 
It was noted that most decreases in soil residual available P were in the agricultural 
waste compost medium, and the sewage sludge compost medium showed all increases. 
Also very low amount of soil residual available P was in the regimes with soil addition in 
the sewage sludge and yard waste compost media (Table 2.6). Perhaps soil fixed some P. 
2.3.3.3 Potassium 
There were significant differences among the three compost media (Table 2.5). 
The agricultural waste compost medium had the highest amount of soil residual available 
K, with an average of 434 mg/kg. The sewage sludge compost medium had the second 
highest amount of soil residual available K with an average of 206 mg/kg. The yard 
waste compost medium had the least amount of soil residual available K with an average 
of 99 mg/kg. 
There were also significant differences among different regimes (Table 2.5). The 
regime of compost alone had the highest amount of soil residual available K, with an 
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average of 384 mg/kg. The regime of the combination of compost and peat moss had the 
second highest amount of soil residual available K with an average of 309 mg/kg. They 
were followed by the regime of the combination of compost and soil and peat moss with 
an average of 173 mg/kg. The regime of the combination of compost and soil had the 
least amount of soil residual available K with an average of 119 mg/kg. 
Fertilization made a significant difference in increasing soil residual available K 
(Table 2.5). Fertilized treatments had an average of 266 mg/kg residual available K, and 
non-fertilized treatments had an average of 226 mg/kg. It was an increase by 17.7% due 
to the fertilization. 
As with phosphorus, there were some variations in different regimes (Table 2.6). 
In the regime of compost alone, fertilization decreased soil residual available K by 
18.2% in the agricultural waste compost medium. However, it increased soil residual 
available K by 17.2% in the sewage sludge compost medium and by 45.4% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil, fertilization increased soil 
residual available K. The increases were by 36.3% in the agricultural waste compost 
medium, by 76.8% in the sewage sludge compost medium, and by 84.1% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization decreased 
soil residual available K by 13.6% in the agricultural waste compost medium. However, 
it increased the soil residual available K by 323% in the sewage sludge compost medium 
and by 114% in the yard waste compost medium. 
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In the regime of the combination of compost and soil and peat moss, fertilization 
decreased the soil residual available K by 36.7% in the agricultural waste compost 
medium. However, it increased the soil residual available K by 13.6% in the sewage 
sludge compost medium and by 22.6% in the yard waste compost medium. 
All decreases with fertilization were in the agricultural waste compost medium, and 
lower K residual availability was in the regimes with soil addition. However, the 
agricultural waste compost medium had the highest amount of residual available K 
(Table 2.6). 
2.3.3.4 Calcium 
There were differences among the three compost media (Table 2.5). The sewage 
sludge compost medium had the highest amount of residual available Ca with an average 
of 226 mg/kg. The agricultural waste compost medium had the second highest amount of 
residual available Ca with an average of 219 mg/kg. The yard waste compost medium 
had the least amount of residual available Ca with an average of 206 mg/kg. 
There were differences among the regimes (Table 2.5). The regimes of the 
combination of compost and peat moss, and compost alone statistically had the same 
amount of residual available Ca. averaging 264 mg/kg. The regime of the combination of 
compost, soil and peat moss had an average of 215 mg/kg rsidual available Ca. The 
regime of the combination of compost and soil had the least amount of soil residual 
available Ca with an average of 125 mg kg. 
Fertilization made a significant difference in soil Ca residual availability (Table 
2.5). Fertilized treatments had an average of 197 mg kg residual available Ca, and non- 
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fertilized treatments had an average of 237 mg/kg. The decrease by fertilization was 
20.3%. 
The decrease effects were everywhere in all regimes of all kinds of compost media 
(Table 2.6). 
In the regime of compost alone, fertilization decreased residual available Ca. The 
decreases were by 20.5% in the agricultural waste compost medium, by 9.6% in the 
sewage sludge compost medium, and by 13.6% in the yard waste compost medium. 
In the regime of the combination of compost and soil, fertilization decreased 
residual available Ca. The decreases were by 1.7% in the agricultural waste compost 
medium, by 11.9% in the sewage sludge compost medium, and by 20.6% in the yard 
waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization decreased 
residual available Ca. The decreases were by 14.6% in the agricultural waste compost 
medium, by 15.7% in the sewage sludge compost medium, and by 21.6% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
decreased residual available Ca. The decreases were by 33.1% in the agricultural waste 
compost medium, by 14.5% in the sewage sludge compost medium, and by 15.9% in the 
yard waste compost medium. 
Fertilization reduced residual available Ca. The largest decrease in soil Ca residual 
availability was in the regime of the combination of compost and soil and peat moss in 
the agricultural waste compost medium (Table 2.6). 
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2.33.5 Magnesium 
There were significant differences among the three compost media (Table 2.5). 
The yard waste compost medium had the highest amount of residual available Mg with 
an average of 25 mg/kg. The agricultural waste compost medium had the second highest 
amount of residual available Mg with an average of 21 mg/kg Mg. The sewage sludge 
compost medium had the least amount of residual available Mg with an average of 13 
mg/kg. 
There were differences among the four regimes (Table 2.5). The regimes of 
compost alone and the combination of compost and peat moss statistically had the same 
amount of residual available Mg with an average of 26 mg/kg. The regime of the 
combination of compost and soil and peat moss had an average of 20 mg/kg residual 
available Mg. The regime of the combination of compost and soil had the least amount 
of soil residual available Mg with an average of 8 mg/kg. 
There was a significant difference between fertilized and non-fertilized treatments 
(Table 2.5). The fertilized treatments had an average of 17 mg/kg residual available Mg, 
and non-fertilized treatments had an average of 23 mg/kg residual available Mg. The 
decrease by fertilization was 24.8%. 
The decreases were dominant with exception of one increase in residual available 
Mg by fertilization (Table 2.6). 
In the regime of compost alone, fertilization decreased Mg residual availability. 
The decreases were by 17.3% in the agricultural waste compost medium, by 1.1% in the 
sewage sludge compost medium, and by 22.5% in the yard waste compost medium. 
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In the regime of the combination of compost and soil, fertilization increased Mg 
residual availability by 5.4% in the agricultural waste compost medium. However, it 
decreased Mg residual availability by 21.1% in the sewage sludge compost medium and 
by 47.7% in the yard waste compost medium. 
In the regime of the combination of compost and peat moss, fertilization decreased 
Mg residual availability. The decreases were by 29.7% in the agricultural waste compost 
medium, by 19.7% in the sewage sludge compost medium, and by 27.4% in the yard 
waste compost medium. 
In the regime of the combination of compost and soil and peat moss, fertilization 
decreased Mg residual availability. The decreases were by 39.9% in the agricultural 
waste compost medium, by 23.6 % in the sewage sludge compost medium, and by 28.3% 
in the yard waste compost medium. 
Peat moss addition significantly increased Mg residual availability in the sewage 
sludge compost medium. 
2.4 Discussion 
2.4.1 Effects of Composts on Plant Growth 
Results show that each of the three compost media affected tomato growth 
differently. Generally speaking, the agricultural waste compost medium gave the best 
results, especially for the vegetative production of the plants. For the reproductive 
production of the plants, commonly the sewage sludge and yard waste compost media 
gave the better results. However duration of reproductive production of plants was 
limited due to the experimental considerations. The yard waste compost medium was 
deemed the worst overall. The different results were attributed to the nutrient differences 
existing among the composts used. The higher the nutrient contents, the better the results. 
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The regimes affected growth differently. Compost alone produced the best results 
in nearly every aspect. However, there were no significant differences among the four 
regimes for the fruit production of the plants. 
For maximum production of crop plants, fertilization is necessary. When taking 
fertilization into account, the regimes with peat moss addition seemed the most 
responsible with enhanced growth. The increases by the fertilization were much greater 
in these regimes even though the fertilization basically increased all growth indices in all 
regimes. It was common that the increases imparted by fertilization in the agricultural 
waste compost medium were limited due to their higher content of plant nutrients. 
There were highly correlated relationships between each of most growth indices 
and total plant dry weight. Numbers of flower and numbers of leaf could be used to 
predict the tomato plant production without undertaking destructive harvests, especially 
for the experiment purposes in the controlled environments. 
2.4.2 Effects of Composts on Leaf Nutrient Accumulations 
There were significantly highly correlated relationships between each of the five 
major nutrient accumulations by tomato leaves and total plant dry weight. The analysis 
of leaf nutrient accumulations further showed that the agricultural waste compost 
medium was the best for tomato growth. And again, when taking fertilization into 
account, the regimes with peat moss addition to compost were most responsible in 
nutrient accumulations. The increases by the fertilization were much greater in these 
regimes even though the fertilization basically increased nutrient accumulations in all 
regimes. It was common that the increases in accumulations by fertilization in the 
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agricultural waste compost medium were limited due to their higher content of plant 
nutrients. 
2.4.3 Effects of Composts on Soil Nutrient Residual Availability 
The three compost media affected the soil nutrients remaining in the media after 
harvest differently. The agricultural waste compost medium again seemed the best 
overall. They had more residual available P and K than other two compost media and 
statistically had the same amount of residual available N as the others. The sewage 
sludge compost medium seemed the worst regarding residual available P and Mg in soil 
medium. The yard waste compost medium was the worst in K residual availability. The 
regimes of the combination of compost and peat moss, and compost alone were overall 
better combinations to have more residual available nutrients in the soil medium. Any 
regimes with soil addition caused much less residual available nutrients in the soil 
medium except N. Fertilization greatly increased plant accumulations of N and Mg and 
reduced soil availability of those nutrients. The residual nutrient is an indicator of the 
medium to support a second crop without further fertilization 
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Tabic 2.4 1st Experiment Leaf Nutrient Concentration (%) 
Compost Regime Fertilization N P K Ca Mg 
AW C Yes 3.75 0.76 4.32 0.76 0.39 
No 2.38 0.70 3.53 0.62 0.36 
CS Yes 3.62 0.63 2.57 1.04 0.32 
No 1.41 0.41 1.46 0.83 0.27 
CP Yes 3.00 1.15 2.50 0.89 0.29 
No 1.36 0.84 1.81 1.04 0.31 
CPS Yes 3.07 0.91 3.05 0.99 0.29 
No 1.18 0.51 1.39 0.98 0.24 
SS C Yes 3.00 0.96 2.67 1.46 0.21 
No 1.95 0.81 2.05 1.92 0.24 
CS Yes 3.45 0.59 2.04 1.16 0.25 
No 1.47 0.39 1.37 1.20 0.22 
CP Yes 2.85 1.18 0.65 0.99 0.19 
No 2.15 1.25 1.38 1.70 0.31 
CPS Yes 3.12 0.97 0.87 1.10 0.24 
No 1.61 0.76 0.93 1.44 0.25 
YW C Yes 3.06 1.16 0.64 1.20 0.36 
No 1.90 1.16 0.44 1.29 0.43 
CS Yes 3.30 0.69 0.60 1.03 0.33 
No 1.42 0.51 0.38 1.17 0.30 
CP Yes 3.22 1.31 0.21 0.89 0.26 
No 2.09 1.36 0.46 1.53 0.39 
CPS Yes 2.93 1.07 0.23 0.89 0.33 
No 1.80 1.01 0.82 1.65 0.40 
Abbreviations: AW=Agricultural Waste Compost; SS= Sewage Sludge Compost; 
YW= Yard Waste Compost; C= Compost Alone; CS= Compost/Soil; 
CP= Compost/Peat Moss; and CPS= Compost/Peat Moss/Soil. 
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Table 2.5 1 Experiment Leaf Nutrient Accumulations (mg) 
Compost 
AW 
ss 
YW 
Regime Fertilization N P K Ca Mg TDW 
C Yes 1903 387 2196 387 199 72 
No 1005 297 1492 259 152 61 
cs Yes 1735 302 1235 497 151 69 
No 410 122 425 244 78 46 
CP Yes 1668 640 1391 495 160 83 
No 389 240 517 297 87 48 
CPS Yes 1652 491 1643 535 159 82 
No 300 130 350 248 62 42 
c Yes 1527 481 1363 747 106 77 
No 543 212 583 516 68 47 
cs Yes 1659 285 989 558 120 75 
No 334 89 311 272 50 42 
CP Yes 1325 550 294 464 90 77 
No 137 83 87 114 20 16 
CPS Yes 1476 456 406 522 116 74 
No 211 100 122 190 33 28 
c Yes 1349 511 280 530 158 72 
No 467 286 109 316 107 46 
cs Yes 1432 302 256 447 142 69 
No 220 80 60 182 47 31 
CP Yes 1527 621 99 423 121 78 
No 238 155 53 175 44 27 
CPS Yes 1305 480 102 . 401 148 76 
No 133 75 58 122 29 19 
Abbreviations: AW=Agricultural Waste Compost; SS= Sewage Sludge Compost; 
YW= Yard Waste Compost; C= Compost Alone; CS= Compost & Soil; 
CP= Compost and Peat Moss; CPS= Compost and Peat Moss and Soil; 
and TDW=Total Dry Weight. 
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Table 2-7 1st Experiment Soil Available Nutrient Content (mg/kg) 
Compost 
AW 
SS 
YW 
Regime Fertilization N P K Ca Mg 
C Yes 43 52 618 182 21 
No 53 56 756 229 26 
CS Yes 46 29 280 157 12 
No 68 240 205 159 11 
CP Yes 47 50 426 234 22 
No 87 66 494 274 31 
CPS Yes 53 29 269 209 19 
No 66 43 425 313 31 
C Yes 83 44 246 245 9 
No 30 36 210 271 9 
CS Yes 60 5 85 106 5 
No 29 4 48 121 6 
CP Yes 55 46 668 286 22 
No 97 34 158 339 27 
CPS Yes 37 9 124 205 13 
No 98 8 109 239 17 
c Yes 52 39 281 300 43 
No 94 42 193 347 55 
CS Yes 47 6 61 92 6 
No 47 5 33 116 11 
CP Yes 86 88 76 204 20 
No 105 50 35 261 28 
CPS Yes 36 9 62 149 16 
No 59 8 51 177 23 
Abbreviations: AW=Agricultural Waste Compost; SS= Sewage Sludge Compost; 
YW= Yard Waste Compost; C= Compost Alone; CS= Compost & Soil; 
CP= Compost and Peat Moss; and CPS= Compost & Peat Moss & Soil. 
74 
o 
o\ 
<r, 
VO 
-- • 
o o o 
on oo r- 
o o o o 
vO Vi "T rn 
(3) iqSpAV Xjq [^oi 
o 
ci 
o “c vo 
o 
75 
g
u
re
 2
.1
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 P
la
n
t 
H
e
ig
h
t 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
o 
VO 
o o o oo o r- o VO O «/"> o o m o n 
(8) iqSi3A\ ■VJQ Rox 
76 
ur
e 
2.
2 
R
el
at
io
ns
hi
p 
be
tw
ee
n 
F
lo
w
er
 #
 a
nd
 T
ot
al
 D
ry
 W
ei
gh
t 
fo
r 
1s
t 
E
xp
er
im
en
t 
3
.8
1
1
5
x
4
-2
1
.5
6
4
 
o 
(N 
77 
F
ig
u
re
 2
.3
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 F
ru
it
 #
 a
n
d
 T
o
ta
l 
D
ry
 W
ei
g
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
nt> 
m 
i i i 
o o o 
On OO t"~ 
l i l i l 
o o o o o 
no m co cn 
(§) }q§?9A\ Ajq jb;ox 
78 
F
ig
u
re
 2
.4
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
#
 a
n
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
o 
O 
to 
o o o 
ON CO 
"- " — 
o o o o 
no in -rf cn 
(g) jqgpAV Aid 1^01 
o 
(N 
■+ O 
o 
79 
F
ig
u
re
 2
.5
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
F
re
sh
 W
e
ig
h
t 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
o 
\D 
I I 
o o o 
o\ oo r-~ 
-1-1-1-r 
o o o o 
VD >0 ^ CO 
(g) jqgi3A\ Xjq pnox 
1-1-u o 
000 
cs •—« 
80 
F
ig
u
re
 2
.6
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
D
ry
 W
e
ig
h
t 
a
n
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
O OO r- 'O Vi Tf cn C't 
(3) }q3i9A\ /Ciq jtnoi 
81 
2
0
 
4
0
 
6
0
 
8
0
 
1
0
0
 
1
2
0
 
1
4
0
 
1
6
0
 
1
8
0
 
2
0
0
 
S
te
m
 F
re
sh
 W
ei
g
h
t 
(g
) 
F
ig
u
re
 2
.7
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 S
te
m
 F
re
sh
 W
e
ig
h
t 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
CN 
i i 
o o o 
On 00 t~~- 
i i i i 
o o o o 
no ‘n co 
(g) ji|gi9Av a \w°i 
o 
(N 
1-f- O 
o o 
82 
S
te
m
 D
ry
 W
e
ig
h
t 
(g
) 
F
ig
u
re
 2
.8
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 S
te
m
 D
ry
 W
e
ig
h
t 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
W) 
S 
C/2 
a 
o 
>*-> 
3 
£ 
3 o o 
< 
<4-1 
C3 
<V 
83 
F
ig
u
re
 2
.9
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
N
 A
cc
u
m
u
la
ti
o
n
s 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
o 
o 
r- 
l I i 
o o o 
On OO t— 
O O O O O 
NO wo of cn <N 
(g) jqgiSAV Aja pnoi 
84 
F
ig
u
re
 2
.1
0
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
P
 A
cc
u
m
u
la
ti
o
n
s 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
o 
o V) 
CN 
o 
o 
o 
<N 
o 
o 
•n 
so 
£ 
co 
c 
o 
3 
£ 
3 O O 
< 
O <4—I 
O 3 
2 JS 
O 
o W~) 
Os oo SO >/"> m (N — 
(g) ;i{gi3A\ Ajq pnox 
85 
F
ig
u
re
 2
.1
1 
R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
K
 A
cc
u
m
u
la
ti
o
n
s 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 E
x
p
e
ri
m
e
n
t 
10
0 
ON 00 r- NO m (N 
(3) ;qgi9M Aid pnoi 
86 
10
0 
2
0
0
 
3
0
0
 
4
0
0
 
5
0
0
 
6
0
0
 
7
0
0
 
8
0
0
 
L
ea
f 
C
a 
A
cc
u
m
u
la
ti
o
n
s 
(m
g
) 
F
ig
u
re
 2
.1
2
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
C
a 
A
cc
u
m
u
la
ti
o
n
s 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 
E
x
p
e
ri
m
e
n
t 
=
 3
1
.4
5
9
L
n
(x
)-
 8
4
.1
6
 
r2
 =
 0
.8
2
3
9
 
o 
00 
o o o o o 
vo wo ^ m 
(g) ;qgi9A\ Ajq pnox 
o o 
o 
o 
On 
O 
<N 
5
0
 
10
0 
15
0 
2
0
0
 
2
5
0
 
L
ea
f 
M
g
 A
cc
u
m
u
la
ti
o
n
s 
(m
g
) 
F
u
g
u
re
 2
.1
3
 R
el
at
io
n
sh
ip
 b
et
w
ee
n
 L
e
a
f 
M
g
 A
cc
u
m
u
la
ti
o
n
s 
an
d
 T
o
ta
l 
D
ry
 W
e
ig
h
t 
fo
r 
1
st
 
E
x
p
e
ri
m
e
n
t 
CHAPTER 3 
REDUCTION OF PHYTOTOXICITY OF IMMATURE COMPOST 
3.1 Introduction 
Uses of immature composts are often difficult due to their wide C:N ratio, high 
NH4 content, and phytotoxins such as phenols and low molecular weight organic acids. 
Ammonium toxicity is common in immature composts made from N-rich substances 
(Wang et al., 1967; Chandrasekaran et al., 1973; Findenegg, 1987; He et ah, 1992). 
Numerous studies have been done on effects of compost maturity on plant growth, 
microbiological parameters, nitrogen availability and other nutrient status (Keeling et al., 
1995; Baca et al., 1995; Chanyasak et al., 1983 a, b). Several methods, such as carbon- 
based analysis, enzyme assays, molecular size determination, humification indicator, 
respiration measurement and phytotoxicity assays, have been suggested and are in use to 
evaluate compost maturity (Seekins, 1996; Blanco, 1994; Garcia et al., 1992; Inbar et al., 
1990). Several criteria have been suggested for compost quality control especially for 
assessment of maturity (Forste, 1996; De Bertholdi et al., 1990; Manser and Keeling, 
1996). Not too much literature addresses how to eliminate or reduce phytotoxicity of 
immature compost. 
Reduction or elimination of phytotoxicity of immature compost caused by high 
NH4 content was addressed in this research. This study worked with tomato plants and 
two composts for the purpose of comparing the effects of mature and immature composts 
on tomato growth and soil fertility and finding a practical means to avoid or reduce 
phytotoxicity of immature compost caused by high NH4 content. This research focused 
88 
on the toxicity caused by high NH4 content because of its prevalence, its phytotoxicity at 
high concentration, its indication of compost immaturity, and ease of determination. 
3.2 Materials and Methods 
3.2.1 Materials 
A compost of biosolids and wood chips was treated with (NH4)2S04 to 2,000 mg N 
kg'1 to simulate an immature compost. The same compost without any ammonium 
addition was used as mature compost. One soil and one peat moss were used as 
amendment materials. Again tomato plant (Lycopersicon esculentum Mill.) was 
employed as an indicator crop based the reasons mentioned in chapter 1. 
Use of synthetic immature compost instead of a natural one was for quality control 
since as mentioned before so many factors can attribute to immaturity of composts and 
NH4 can vary with time and handling in storage. Previous research has shown that 2,000 
mg NH4+-N kg'1 is a common concentration in fresh immature compost (O’Brien and 
Barker, 1995). 
3.2.2 Methods 
In both composts, different proportions (regimes) of compost and soil were used at 
the ratios of 1:2, 1:5 and 1:11 compost:soil by volume to find a combination good for 
tomato growth and soil fertility. Each regime received potassium treatment at 0 or 0.6 g 
K kg'1 media as KC1, based on previous research that K has an ability to alleviate NH4 
toxicity by antagonism and promoting NH4 assimilation. A nitrate treatment at 0 or 2,000 
mg N kg'1 compost as Ca(NC>3)2 was used, based on the fact that nitrate has been 
reported or suspected to lessen toxicity of NH4. Tomato grew in the greenhouse for about 
six weeks from seedling until fruit initiation. The growth indices such as plant height. 
89 
numbers of flower, fruit, leaf, and fresh and dry weights of fruit, leaf, and stem were 
recorded. Growth indices were used as criteria for evaluating the method to reduce or 
eliminate the phytotoxicity caused by high NH4 content. Dried plant samples were 
ground to pass 40 mesh, digested and analyzed with same methods mentioned in the 
section of 2.2.2, and soil samples were prepared and analyzed with the same methods 
mentioned in the section of 2.2.2 for N, P, K, Ca, and Mg analysis. The analyses were 
used to help to evaluate the method of elimination or reduction of phytotoxicity caused 
by high NH4 content in immature compost. 
3.3 Results 
3.3.1 Effects of Immature Compost on Tomato Growth 
Tables 3.1, Table 3.2 and Table 3.3 provide information about the effects of 
immature compost on tomato growth. Eleven growth indices were measured, including 
plant height, numbers of flower, fruit and leaf, fresh and dry weights of fruit, leaf and 
stem, and total dry weight. 
3.3.1.1 Tomato Plant Height 
3.3.1.1.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between two compost media (Table 3.1). The 
mature compost medium generated much taller plants averaging 94 cm, and the immature 
medium produced an average height of 89 cm. 
However, all regimes (proportions of compost) showed no overall significant 
differences (Table 3.1). The average heights were 91 cm, ranging from 90 to 93 cm. 
No significant differences existed among the fertilization treatments (Table 3.1). 
The average plant heights were 88 cm for the treatment with NO3 addition, 91 cm for the 
90 
treatment without NO3 addition, and 93 cm for the treatments with K addition or without 
K addition. 
When the two different compost media were analyzed separately, some interactions 
were revealed in individual compost medium. The interaction was expressed as some 
treatments produced opposite results in the mature and immature compost media. For 
example, the treatment without NO3 addition basically depressed plant growth in the 
immature compost medium, but it generally increased plant growth in the mature 
compost medium, which resulted in no overall significant differences (Table 3.3). 
The interactive effects of the mature and immature compost media with the other 
factors were analyzed in the following sections. 
3.3.1.1.2 Analysis of Effects of the Mature Compost Medium 
There were differences in plant heights in the mature compost medium (Table 3.2). 
The regime of high proportion of compost (1:2) produced the tallest plant, averaging 98 
cm. It followed by the medium proportion (1:5) that produced an average height of 93 
cm. The low proportion (1:11) generated an average height of 92 cm. 
Fertilization made no significant difference among the plant heights in the mature 
compost medium (Table 3.2). The average height was 94 cm, ranging from 93 to 96 cm. 
In the mature compost medium, the NO3 addition decreased plant height by 2.5% in 
the regime of low proportion of compost. It did not change plant height in the medium 
proportion, but increased plant height by 0.7% in the high proportion (Table 3.3). 
In the mature compost medium, the treatment with K addition suppressed plant 
heights (Table 3.3). The decreases were by 3.2% in the regime of low proportion of 
compost, by 3.0% in the medium proportion, and by 1.7% in the high proportion. 
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3.3.1.1.3 Analysis of Effects of the Immature Compost Medium 
There were some differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the tallest plant, with an 
average of 94 cm. It followed by the low proportion that produced an average height of 
88 cm. The high proportion generated an average height of 84 cm. 
Fertilization made some differences in the immature compost medium (Table 3.2). 
The K addition produced the tallest plant averaging 93 cm. The treatments without K and 
without NO3 addition statistically produced the same plant height, averaging 89 cm. The 
treatment with NO3 addition produced the shortest plants, averaging 82 cm. 
In the immature compost medium, NO3 addition suppressed plant height by 0.2% 
in the low proportion of compost and by 22.5% in the high proportion. However, NO3 
addition increased plant height by 0.9% in the medium proportion (Table 3.3). 
In the immature compost medium, K addition suppressed plant height by 6.2% in 
the low proportion of compost. However it increased plant height by 10.5% in the 
medium proportion, and by 6.0% in the high proportion (Table 3.3). 
3.3.1.2 Tomato Flower Numbers 
3.3.1.2.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium yielded significantly higher numbers 
of flower than the mature compost medium, with averages of 62 and 45, respectively. 
No overall significant differences existed among the regimes. The average 
numbers of flower were 54, ranging from 50 to 57 (Table 3.1). 
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No overall significant differences occurred among the fertilization treatments. The 
average numbers of flower were 54, ranging from 52 to 57 (Table 3.1). 
The interactive effects of the mature and immature compost media with the other 
factors were analyzed and presented in the following sections. 
3.3.1.2.2 Analysis of Effects of the Mature Compost Medium 
All the regimes statistically produced the same numbers of flower in the mature 
compost medium, averaging 45 (Table 3.2). 
Fertilization produced some differences in the mature compost medium (Table 3.2). 
The NO3 addition produced the highest numbers of flower, averaging 56. The treatments 
without K and without NO3 addition statistically produced the same numbers of flower, 
averaging 43. The treatment with K addition produced the least numbers of flower, 
averaging 37. 
In the mature compost medium, all regimes with NO3 addition increased numbers 
of flower (Table 3.3). The increases were by 43.9% in the low proportion, by 31.2% in 
the medium proportion and by 11.3% in the high proportion of compost. 
However, the regimes with K addition showed different results in the mature 
compost medium. The K addition increased numbers of flower by 23.0% in the medium 
proportion. Otherwise it decreased the numbers of flower by 7.0% in the low proportion 
and by 39.3% in the high proportion of compost (Table 3.3). 
3.3.1.2.3 Analysis of Effects of the Immature Compost Medium 
There were some differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the highest numbers of flower, 
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averaging 70. The low proportion produced the least amount of flower, averaging 54. 
The high proportion produced an average of 63 flowers per plant. 
Fertilization also introduced some differences in the immature compost medium 
(Table 3.2). The treatments with K or without NO3 addition statistically produced the 
same highest numbers of flower, averaging 71. The treatment with NO3 addition 
produced the least amount of flower, averaging 46. The treatment without K addition 
produced flowers with an average of 61. 
In the immature compost medium, the treatment with NO3 addition decreased 
numbers of flower (Table 3.3). The decrease rate increased with more immature compost 
added. The numbers of flower decreased by 18.5% in the low proportion of compost, by 
24.4% in the medium proportion, and by 60.0% in the high proportion. 
In the immature compost medium, K addition reduced the numbers of flower by 
13.1% in the low proportion of compost. However it increased the numbers of flower by 
13.3% in the medium proportion, and by 48.4% in the high proportion. The more 
immature compost used, the higher increase rate with K addition (Table 3.3). 
3.3.1.3 Tomato Fruit Numbers 
3.3.1.3.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced average 5.8 fruits per plant, 
and the mature compost medium produced average 4.0. 
There were some overall differences among the regimes (Table 3.1). The high 
proportion and medium proportion of compost statistically produced the same numbers of 
94 
fruit, averaging 5.6 per plant. The low proportion produced the least amount of fruit, 
averaging 3.8. 
Fertilization showed no overall significant differences (Table 3.1). The average 
was 5.0 fruits per plant, ranging from 3.9 to 5.5. 
The interactive effects of the mature and immature compost media with the other 
factors were analyzed in the following sections. 
3.3.1.3.2 Analysis of Effects of the Mature Compost Medium 
There were some differences among the regimes in the mature compost medium 
(Table 3.2). The high proportion of compost produced the highest amount of fruit, 
averaging 4.6 fruits per plant. The medium proportion produced average 4.3 fruits. The 
low proportion produced the least amount of fruit, averaging 3.2 per plant. 
There were some differences among fertilization treatments in the mature compost 
medium (Table 3.2). The treatment with NO3 addition produced the highest amount of 
fruit, averaging 6.6 per plant. All others statistically produced the same numbers of fruit, 
averaging 3.2 and ranging from 2.8 to 3.6 fruits per plant. 
All of the regimes with NO3 addition increased numbers of fruit in the mature 
compost medium (Table 3.3). The increases were by 60.6% in the low proportion of 
compost, by 46.5% in the medium proportion and by 152% in the high proportion. 
All of the regimes with K addition increased numbers of fruit in the mature 
compost medium (Table 3.3). The increases were by 131% in the low proportion of 
compost, by 60.0% in the medium proportion and by 33.3% in the high proportion. 
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3.3.1.3.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.2). The high proportion of compost produced the highest amount of fruit, 
averaging 6.9 per plant. The low proportion produced the least amount of fruit, 
averaging 4.3. The medium proportion produced an average of 6.3 fruits per plant. 
There were no statistical differences among fertilization treatments in the immature 
compost medium (Table 3.2). The average numbers of fruit were 5.8, ranging from 4.3 to 
6.8 fruits per plant. 
In the immature compost medium, all regimes with NO3 addition decreased the 
numbers of fruit (Table 3.3). The decreases were by 9.4% in the low proportion of 
compost, by 41.2% in the medium proportion and by 45.0% in the high proportion. 
In the immature compost medium, K addition decreased the numbers of fruit by 
37.8% in the low proportion of compost. However it increased the numbers of fruit by 
41.7% in the medium proportion and by 46.7% in the high proportion (Table 3.3). 
3.3.1.4 Tomato Fruit Fresh Weight 
3.3.1.4.1 Analysis of Overall Effects of the Two Compost Media 
No significant difference existed between the mature and immature compost media 
(Table 3.1). The average fresh fruit weight per plant was 89 g. 
No statistical differences existed among the regimes (Table 3.1). The average was 
89 g of fresh fruit per plant, ranging from 73 to 100 g per plant. 
No statistical differences existed among the fertilization treatments (Table 3.1). 
The average was 89 g, ranging from 70 to 105 g per plant. 
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3.3.1.4.2 Analysis of Effects of the Mature Compost Medium 
There were some differences among the regimes in the mature compost medium 
(Table 3.2). The high proportion of compost produced the highest amount of fresh fruit, 
averaging 112 g per plant. The low proportion produced the least amount of fresh fruit, 
averaging 60g. The medium proportion produced an intermediate average of 93 g. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 3.2). The average was 89 g, ranging from 60 to 111 g per plant. 
In the mature compost medium, NO3 addition slightly decreased fruit fresh weight 
by 0.9% in the low proportion of compost. Otherwise it increased the fruit fresh weight 
by 133% in the medium proportion and by 3.7% in the high proportion (Table 3.3). 
In the mature compost medium, all regimes with K addition increased fruit fresh 
weight (Table 3.3). The increases were by 11.1% in the low proportion of compost, by 
42.5% in the medium proportion and by 154% in the high proportion. 
3.3.1.4.3 Analysis of Effects of the Immature Compost Medium 
No significant differences existed among regimes in the immature compost 
medium (Table 3.2). The average was 89 g fresh fruit, ranging from 85 to 94 g per plant. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 3.2). The average was 89 g, ranging from 62 to 125 g 
per plant. 
In the immature compost medium, the NO3 addition decreased the fruit fresh 
weight in all three regimes (Table 3.3). The more immature compost was used, the higher 
the decrease was. The decreases were by 10.8% in the low proportion of compost, by 
56.6% in the medium proportion and by 68.1% in the high proportion. 
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In the immature compost medium, the K addition decreased the fruit fresh weight 
by 22.8% in the low proportion of compost. However, it increased the fruit fresh weight 
by 45.4% in medium proportion and by 35.8% in the high proportion (Table 3.3). 
3.3.1.5 Tomato Fruit Dry Weight 
3.3.1.5.1 Analysis of Overall Effects of the Two Compost Media 
The fruit dry weight followed the same trends of the fresh fruit weight. 
There was no overall significant difference between the mature and immature 
compost media (Table 3.1). The average was 5.3 g, ranging from 5.1 to 5.4 g per plant. 
There were no overall significant differences among the regimes (Table 3.1). The 
average was 5.2 g, ranging from 4.3 to 6.0 g per plant. 
There were no overall significant differences among the fertilization treatments 
(Table 3.1). The average was 5.2 g, ranging from 4.3 to 6.0 g per plant. 
3.3.1.5.2 Analysis of Effects of the Mature Compost Medium 
There were differences among the regimes in the mature compost medium (Table 
3.2). The high proportion of compost produced the highest amount of dry fruit, 
averaging 6.4 g. The low proportion produced the least amount of dry fruit, averaging 
3.7 g. The medium proportion produced an intermediate average of 5.2 g. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 3.2). The average was 5.1 g, ranging from 3.9 to 5.9 g per plant. 
In the mature compost medium, NO3 addition decreased fruit dry weight by 5.7% 
in the low proportion of compost. Otherwise it increased the fruit dry weight by 75.0% in 
the medium proportion and by 5.6% in the high proportion (Table 3.3). 
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All of the regimes with K addition increased fruit dry weight in the mature compost 
medium (Table 3.3). The increases were by 7.7% in the low proportion of compost, by 
12.8% in the medium proportion and by 157% in the high proportion. 
3.3.1.5.3 Analysis of Effects of the Immature Compost Medium 
No significant differences existed among the regimes in the immature compost 
medium (Table 3.2). The average was 5.4 g, ranging from 4.9 to 5.6 g per plant. 
No significant differences existed among fertilization treatments in the immature 
compost medium (Table 3.2). The average was 5.4 g, ranging from 3.9 to 7.1 g per plant. 
In the immature compost medium, the NO3 addition decreased the fruit dry weight 
in all three regimes (Table 3.3). The more immature compost was used, the higher the 
decrease rate was. The decreases were by 14.6% in the low proportion of compost, by 
48.5% in the medium proportion and by 61.2% in the high proportion. 
In the immature compost medium, the K addition decreased the fruit dry weight by 
8.8% in the low proportion of compost. However, it increased the fruit dry weight by 
67.9% in the medium proportion and by 32.1% in the high proportion (Table 3.3). 
3.3.1.6 Tomato Leaf Numbers 
3.3.1.6.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced average 46 leaves per 
plant, and the mature compost medium produced an average of 35. 
There were no significant differences among the regimes (Table 3.1). The average 
was 40 leaves per plant, ranging from 39 to 41. 
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There were no significant differences among the fertilization treatments (Table 
3.1). They produced an average of 40 leaves per plant, ranging from 39 to 42. 
3.3.1.6.2 Analysis of Effects of the Mature Compost Medium 
No significant differences existed among the regimes in the mature compost 
medium (Table 3.2). The average was 35 leaves, ranging from 33 to 37 per plant. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.2). The NO3 addition produced the highest amount of leaves with an 
average of 42. All other fertilization treatments statistically had same numbers of leaf, 
averaging 33 leaves and ranging from 30 to 35 per plant. 
In the mature compost medium, all regimes with NO3 addition increased the 
numbers of leaf (Table 3.3). The increases were by 12.9% in the low proportion of 
compost, by 51.7% in the medium proportion and by 8.7% in the high proportion. 
In the mature compost medium, all the regimes with K addition decreased numbers 
of leaf (Table 3.3). The decreases were by 12.3% in the low proportion of compost, by 
8.7% in the medium proportion and by 22.8% in the high proportion. 
3.3.1.6.3 Analysis of Effects of the Immature Compost Medium 
No significant differences existed among the regimes in the immature compost 
medium (Table 3.2). The average was 46 leaves, ranging from 42 to 48 per plant. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.2). The treatments without N03 addition and with K addition 
statistically produced the same numbers of leaf, averaging 50. The treatment with NO3 
addition produced the least amount of the numbers of leaf, averaging 38. The treatment 
without K addition produced an average of 46 leaves per plant. 
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In the immature compost medium, all regimes with NO3 addition decreased the 
numbers of leaf (Table 3.3). The decreases were by 13.5% in the low proportion of 
compost, by 2.1% in the medium proportion and by 50.0% in the high proportion. 
In the immature compost medium, the K addition decreased the numbers of leaf by 
23.1% in the low proportion of compost. However, it increased the numbers of leaf by 
6.8% in the medium proportion and by 36.2% in the high proportion (Table 3.3). 
3.3.1.7 Tomato Leaf Fresh Weight 
3.3.1.7.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.1). The immature compost medium produced leaf fresh weight with an 
average of 199 g per plant, and the mature medium produced an average of 130 g. 
There were differences among the regimes (Tables 3.1). The medium proportion 
and high proportion of compost statistically produced the same weights of fresh leaf, 
averaging 175 g per plant. The low proportion produced an average of 143 g. 
There were no overall significant differences among fertilization treatments (Table 
3.1). The average weights of fresh leaf were 165 g, ranging from 157 to 180 g per plant. 
3.3.1.7.2 Analysis of Effects of the Mature Compost Medium 
No significant differences existed among the regimes in the mature compost 
medium (Table 3.2). The average was 130 g, ranging from 123 to 142 g per plant. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.2). The addition of N03 produced the highest weights of fresh leaf, 
averaging 179 g. The treatment without NO3 addition produced an average of 133 g. 
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The treatment without K addition produced an average of 117 g. The treatment with K 
addition produced the least weight of fresh leaf, averaging 90 g per plant. 
In the mature compost medium, all regimes with N03 addition increased the leaf 
fresh weight (Table 3.3). The increases were by 32.5% in the low proportion of compost, 
by 50.7% in the medium proportion and by 21.2% in the high proportion. 
In the mature compost medium, all regimes with K addition decreased the leaf 
fresh weight (Table 3.3). The decreases were by 30.6% in the low proportion of compost, 
by 0.5% in the medium proportion and by 33.3% in the high proportion. 
3.3.1.7.3 Analysis of Effects of the Immature Compost Medium 
Differences existed among the regimes in the immature compost medium (Table 
3.2). The medium proportion and high proportion of compost statistically produced the 
same weight of fresh leaf, averaging 219 g per plant. The low proportion produced an 
average of 161 g. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.2). The treatments without N03 addition, with K addition, and without 
K addition statistically produced the same weight of fresh leaf, averaging 221 g per plant 
and ranging from 210 g to 227 g per plant. The treatment with NO3 addition produced the 
least weight of fresh leaf, averaging 135 g. 
In the immature compost medium, all regimes with NO3 addition decreased the leaf 
fresh weight (Table 3.3). The decreases were by 25.4% in the low proportion of 
compost, by 11.8% in the medium proportion and by 75.1% in the high proportion. 
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In the immature compost medium, the K addition decreased the leaf fresh weight 
by 28.8% in the low proportion of compost. However it increased the leaf fresh weight 
by 13.8% in the medium proportion and by 33.6% in the high proportion (Table 3.3). 
3.3.1.8 Tomato Leaf Dry Weight 
Leaf dry weight followed the same trends of leaf fresh weight. 
3.3.1.8.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced leaf dry weight with an 
average of 25.9 g, and the mature medium produced an average of 17.2 g. 
There were differences among the regimes (Table 3.1). The medium proportion of 
compost produced the highest weight of dry leaf, averaging 22.9 g, The high proportion 
of compost produced the second highest weight of dry leaf, averaging 22.5 g, the low 
proportion produced an average of 19.4 g. 
There were differences among the fertilization treatments (Table 3.1). The 
treatment without NO3 addition produced the highest dry leaf weight, averaging 24.1 g. 
The treatment with K addition produced an average of 19.8 g. The treatments without K 
and with NO3 addition statistically produced the same dry leaf weight, averaging 21.2 g. 
3.3.1.8.2 Analysis of Effects of the Mature Compost Medium 
No significant differences existed among the regimes in the mature compost 
medium (Table 3.2). The average was 17 g, ranging from 16 to 19 g per plant. 
There were some differences among the fertilization treatments in the mature 
compost medium (Table 3.2). The treatment with NO3 addition produced the highest leaf 
dry weight, averaging 24 g per plant. The treatment without NO3 addition produced the 
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second highest leaf dry weight, averaging 18 g. The treatment without K addition 
produced an average of 16 g. The treatment with K addition produced the least leaf dry 
weight, averaging 11 g. 
In the matufe compost medium, all regimes with NO3 addition increased the leaf 
dry weight (Table 3.3). The increases were by 26.1% in the low proportion of compost, 
by 49.7% in the medium proportion and by 24.7% in the high proportion. 
In the mature compost medium, all regimes with K addition decreased the leaf dry 
weight (Table 3.3). The decreases were by 40.5% in the low proportion of compost, by 
6.3% in the medium proportion and by 36.0% in the high proportion. 
3.3.1.8.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the highest leaf dry weight, 
averaging 29.6 g per plant. The low proportion produced an average of 21.8 g. The high 
proportion produced an average of 26.4 g. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.2). The treatments without NO3 addition, with K addition and without 
K addition statistically produced the same leaf dry weight, averaging 28.7 g and ranging 
from 27.5 to 30.2 g. The treatment with NO3 addition produced the least leaf dry weight, 
averaging 17.7 g per plant. 
In the immature compost medium, all the regimes with NO3 addition decreased leaf 
dry weight (Table 3.3). The decreases were by 29.5% in the low proportion of compost, 
by 15.7% in the medium proportion and by 72.5% in the high proportion. 
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In the immature compost medium, the K addition decreased the leaf dry weight by 
34.8% in the low proportion of compost. However, it increased the leaf dry weight by 
9.9% in the medium proportion and by 32.6% in the high proportion (Table 3.3). 
3.3.1.9 Tomato Stem Fresh Weight 
3.3.1.9.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced stem fresh weight with an 
average of 129 g, and the mature medium produced an average of 106 g. 
There were no overall significant differences among the regimes (Table 3.1). The 
average stem fresh weight was 117 g, ranging from 110 to 126 g per plant. 
There were no overall significant differences among the fertilization treatments 
(Table 3.1). The averages were 118 g. ranging from 106 to 124 g per plant. 
3.3.1.9.2 Analysis of Effects of the Mature Compost Medium 
No significant differences existed among the regimes in the mature compost 
medium (Table 3.2). The average was 106 g, ranging from 102 to 112 g per plant. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.2). The treatment with NO3 addition produced the highest stem fresh 
weight, averaging 124 g. The treatment with K addition produced the least stem fresh 
weight, averaging 88 g. The treatments without NO3 and without K addition statistically 
produced the same stem fresh weight, averaging 106 g per plant. 
In the mature compost medium, all regimes with NO3 addition increased stem fresh 
weight (Table 3.3). The increases were by 9.1% in the low proportion of compost, by 
33.1% in the medium proportion and by 2.1% in the high proportion. 
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In the mature compost medium, all regimes with K addition decreased the stem 
fresh weight (Table 3.3). The decreases were by 7.3% in the low proportion of compost, 
by 6.6% in the medium proportion and by 34.6% in the high proportion. 
3.3.1.9.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the highest stem fresh weight, 
averaging 151 g per plant. The high proportion and low proportion statistically produced 
the same stem fresh weight, averaging 118 g per plant. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.2). The regimes with K, without NO3 and without K addition 
statistically produced the same stem fresh weight, averaging 143 g and ranging from 137 
to 153 g per plant. The treatment with NO3 addition produced the least stem fresh 
weight, averaging 88 g per plant. 
In the immature compost medium, all regimes with NO3 addition decreased the 
stem fresh weight (Table 3.3). The decreases were by 19.6% in the low proportion of 
compost, by 17.5% in the medium proportion and by 68.3% in the high proportion. 
In the immature compost medium, the regime with K addition decreased the stem 
fresh weight by 21.5% in the low proportion of compost. However, it increased the stem 
fresh weight by 16.4% in the medium proportion and by 41.5% in the high proportion 
(Table 3.3). 
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3.3.1.10 Tomato Stem Dry Weight 
The stem dry weight followed the same trends of stem fresh weight. 
3.3.1.10.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced an average of 17.9 g dry 
stem per plant, and the mature medium produced an average of 15.6 g. 
There were no overall significant differences among regimes (Table 3.1). The 
average was 16.8 g of dry stem, ranging from 16.2 to 17.6 g per plant. 
There were overall differences among fertilization treatments (Table 3.1). The 
treatments without NO3 and without K addition statistically produced the same stem dry 
weight, averaging 17.8 g per plant. The treatment with NO3 addition produced the least 
stem dry weight, averaging 14.8 g. The treatment with K addition produced an average 
of 17.0 g. 
3.3.1.10.2 Analysis of Effects of the Mature Compost Medium 
No significant differences existed among the regimes in the mature compost 
medium (Table 3.2). The average was 15.6 g, ranging from 14.8 to 16.1 g per plant. 
There were also no significant differences among fertilization treatments in the 
mature compost medium (Table 3.2). The averages were 16.8 g of dry stem in the 
treatment without NO3 addition, 16.4 g in the treatment with NO3 addition, 16.1 g in the 
treatment without K addition and 13.3 g in the treatment with K addition. 
In the mature compost medium, all the regimes with NO3 addition increased the 
stem dry weight (Table 3.3). The increases were by 5.4% in the low proportion of 
compost, by 12.0% in the medium proportion and by 14.4% in the high proportion. 
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In the mature compost medium, all the regimes with K addition decreased stem dry 
weight (Table 3.3). The decreases were by 15.6% in the low proportion of compost, by 
6.3% in the medium proportion and by 34.1% in the high proportion. 
3.3.1.10.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the highest stem dry weight, 
averaging 20.3 g per plant. The high proportion produced the least stem dry weight, 
averaging 16.3 g. The low proportion produced an intermediate average of 17.1 g. 
Differences existed among fertilization treatments in the immature compost 
medium (Table 3.2). The treatments with K, without NO3 and without K addition 
statistically produced the same stem dry weight, averaging 19.8 g. The treatment with 
NO3 addition produced the least stem dry weight, averaging 12.2 g per plant. 
In the immature compost medium, all the regimes with NO3 addition decreased the 
stem dry weight (Table 3.3). The decreases were by 24.9% in the low proportion of 
compost, by 22.1% in the medium proportion and by 66.8% in the high proportion. 
In the immature compost medium, the K addition in the low proportion of compost 
decreased stem dry weight by 24.5%. However it increased stem dry weight by 14.8% in 
the medium proportion and by 43.1% in the high proportion (Table 3.3). 
3.3.1.11 Tomato Total Dry Weight 
3.3.1.11.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and the immature compost 
media (Table 3.1). The immature compost medium produced an average of 49.3 g of 
total dry weight per plant, and the mature medium produced an average of 37.9 g. 
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There were no overall significant differences among three regimes (Table 3.1). The 
average was 43.6 g per plant, ranging from 40.3 to 45.9 g. 
There were overall differences among fertilization treatments (Table 3.1). The 
treatment without NO3 addition produced the highest total dry weight, averaging 47.9 g 
per plant. The treatment with NO3 addition produced the least total dry weight, averaging 
40.6 g. The treatments without K and with K addition statistically produced the same 
total dry weight, averaging 43.0 g per plant. 
3.3.1.11.2 Analysis of Effects of the Mature Compost Medium 
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There were no significant differences among the regimes in the mature compost 
medium (Table 3.2). The average was 38.0 g, ranging from 36.2 to 41.0 g per plant. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.2). The treatment with NO3 addition produced the highest total dry 
weight, averaging 45.3 g per plant. The treatment with K addition produced the least 
total dry weight, averaging 30.4 g. The treatment without NO3 addition produced an 
intermediate average of 40.7 g. The treatment without K addition produced an average of 
35.4 g. 
In the mature compost medium, all the regimes with NO3 addition increased total 
dry weight (Table 3.3). The increases were by 14.5% in the low proportion of compost, 
by 36.4% in the medium proportion and by 17.1% in the high proportion. 
In the mature compost medium, all the regimes with K addition decreased the total 
dry weight (Table 3.3). The decreases were by 23.5% in the low proportion of compost, 
by 3.5% in the medium proportion and by 22.4% in the high proportion. 
109 
3.3.1.11.3 Analysis of Effects of the Immature Compost Medium 
There were some differences among the regimes in the immature compost medium 
(Table 3.2). The medium proportion of compost produced the highest total dry weight, 
averaging 55.6 g per plant. The low proportion produced the least total dry weight, 
averaging 43.8 g. The high proportion produced an average of 48.3 g. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.2). The treatments without NO3, with K and without K addition 
statistically produced the same total dry weight, averaging 54.4 g and ranging from 51.2 
g to 57.1 g per plant. The treatment with NO3 addition produced the least total dry 
weight, averaging 33.8 g. 
In the immature compost medium, all the regimes with NO3 addition decreased the 
total dry weight (Table 3.3). The decreases were by 26.3% in the low proportion of 
compost, by 23.3% in the medium proportion and by 69.5% in the high proportion. 
In the immature compost medium, the K addition decreased the total dry weight by 
28.1% in the low proportion of compost. However it increased the total dry weight by 
14.8% in the medium proportion and by 36.0% in the high proportion (Table 3.3). 
3.3.1.12 Various Growth Index vs. Total Plant Dry Weight 
Figures 3.1 to 3.7 show the relationship between each of most growth indices and 
total plant dry weight. Tests showed a significantly highly positive correlation between 
each of the most of growth indices and total plant dry weight. 
Figure 3.1 shows the relationship between the numbers of flower and total dry 
weight, which carries a linear regression coefficient 0.89. Figure 3.2 shows the 
relationship between the numbers of fruit and total dry weight, which carries a linear 
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regression coefficient 0.55. Figure 3.3 shows the relationship between the numbers of 
leaf and total dry weight, which carries a linear regression coefficient 0.89. Figure 3.4 
shows the relationship between leaf fresh weight and total dry weight, which carries a 
linear regression coefficient 0.95. Figure 3.5 shows the relationship between leaf dry 
weight and total dry weight, which carries a linear regression coefficient 0.96. Figure 
3.6 shows the relationship between stem fresh weight and total dry weight, which carries 
a linear regression coefficient 0.88. Figure 3.7 shows the relationship between stem dry 
weight and total dry weight, which carries a linear regression coefficient 0.85 (The 
tabulated linear regression coefficients are 0.515 at 0.01 level, 0.396 at 0.05 level when 
sample size n=24). 
There was no significant correlation between plant height, fruit fresh weight, or 
fruit dry weight and total dry weight. 
The results indicated that the vegetative parts of the plant were the major 
contributors to the total dry weight. Some of those parameters, especially the numbers of 
leaf and numbers of flower, could be used to predict plant production very well. 
Therefore destructive harvests could be avoided. 
3.3.2 Effects of Immature Compost on Leaf Nutrient Accumulations 
Tables 3.4, 3.5 and 3.6 provide the information of the leaf nutrient concentration 
and the total nutrient accumulations by plant leaves. There was highly significantly 
positive correlation between each of individual nutrient accumulation and total dry 
weight. Five nutrients were measured for leaf samples, including N, P, K, Ca, and Mg. 
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3.3.2.1 Nitrogen 
3.3.2.1.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference in total N accumulation in tomato leaves 
between the mature and the immature compost media (Table 3.4). Plants in the immature 
compost medium accumulated an average of 805 mg N and accumulated 367 mg in the 
mature compost medium. On this basis the immature compost medium provided 119% 
more N than the mature compost medium. 
There were no overall significant differences among the regimes (Table 3.4). The 
average was 586 mg N, ranging from 526 to 622 mg per plant. 
There were no overall significant differences among the fertilizer treatments (Table 
3.4). The average was 587 mg N, ranging from 553 to 614 mg per plant. 
However, the interactions between different fertilization treatments and specific 
compost medium are presented in the following sections. 
3.3.2.1.2 Analysis of Effects of the Mature Compost Medium 
No statistical differences existed among the regimes in the mature compost medium 
(Table 3.5). The average N accumulation was 367 mg, ranging from 351 to 380 mg per 
plant. 
There were statistical differences among the fertilization treatments in the mature 
compost medium (Table 3.5). The highest N accumulation in the leaves was in the 
treatment with N03 addition, averaging 607 mg. The second highest N accumulation in 
the leaves was in the treatment without K addition, averaging 365 mg. The treatment with 
K addition accumulated the least amount of N in the leaves, averaging 187 mg per plant. 
The treatment without N03 addition accumulated an average of 31 lmg N. 
112 
In the mature compost medium, all the regimes with NO3 addition increased N 
accumulation in plant leaves (Table 3.6). Compared with the non-fertilized treatments, 
the increases were by 120% in the low proportion of compost, by 160% in the medium 
proportion and by 5.8% in the high proportion. 
In the mature compost medium, all the regimes with K addition decreased N 
accumulation in plant leaves (Table 3.6). The decreases were by 38.0% in the low 
proportion of compost, by 6.2% in the medium proportion and by 66.6% in the high 
proportion. 
3.3.2.1.3 Analysis of Effects of the Immature Compost Medium 
Differences existed among the regimes in the immature compost medium (Table 
3.5). The medium proportion of compost accumulated the highest amount of N in plant 
leaves, averaging 892 mg. The high proportion accumulated the second highest amount 
of N, averaging 852 mg. The low proportion accumulated the least amount of N, 
averaging 673 mg. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.5). The treatments without NO3, with K, and without K addition 
statistically accumulated the same amount of N in plant leaves, averaging 908 mg and 
ranging from 862 to 954 mg per plant. The treatment with NO3 addition accumulated the 
least amount of N, averaging 498 mg. 
In the immature compost medium, basically there were opposite results compared 
with the mature compost medium with respect to N accumulation among the regimes. 
In the immature compost medium, all the regimes with NO3 addition decreased N 
accumulation in plant leaves (Table 3.6). The decreases were by 31.9% in the low 
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proportion of compost, by 14.9% in the medium proportion and by 74.7% in the high 
proportion. 
In the immature compost medium, the K addition decreased N accumulation by 
33.0% in the low proportion of compost. However it increased N accumulation by 11.5% 
in the medium proportion and by 54.6% in the high proportion (Table 3.6). 
3.3.2.2 Phosphorus 
3.3.2.2.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.4). Plants in the immature compost medium accumulated an average of 
78 mg P whereas those in the mature compost medium accumulated an average of 46 mg. 
On this basis, the immature compost medium provided 69.6% more P than the mature 
compost medium. 
There were differences among the regimes (Table 3.4). The high proportion and 
medium proportion of compost statistically provided the same amount of P for plants, 
averaging 68 mg P accumulated. The low proportion provided an average of 51 mg P. 
There were differences among the fertilization treatments (Table 3.4). The 
treatments with K or without K addition statistically provided the same amount of P for 
plants, averaging 73 mg P. The treatments without NO3 or with NO3 addition statistically 
provided the same amount of P, averaging 51 mg P accumulated. 
3.3.2.2.2 Analysis of Effects of the Mature Compost Medium 
No statistical differences existed among the regimes in the mature compost medium 
(Table 3.5). Plants accumulated an average of 46 mg P, ranging from 44 to 49 mg per 
plant. 
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There were no statistical differences among the fertilization treatments in the 
mature compost medium (Table 3.5). Plants accumulated an average of 46 mg P, ranging 
from 36 to 51 mg per plant. 
t 
In the mature compost medium, all the regimes with NO3 addition increased P 
accumulation in plant leaves (Table 3.6). The increases were by 19.0% in the low 
proportion of compost, by 13.6% in the medium proportion and by 5.9% in the high 
proportion. 
In the mature compost medium, all the regimes with K addition decreased P 
accumulation (Table 3.6). The decreases were by 55.5% in the low proportion of 
compost, by 7.5% in the medium proportion and by 24.5% in the high proportion. 
3.3.2.2.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.5). The medium proportion and high proportion of compost statistically 
provided the same amount of P for plant, averaging 88 mg P per plant. The low 
proportion provided an average of 58 mg P. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.5). The treatments with K or without K addition statistically provided 
the same amount of P for plants, averaging 103 mg P accumulated per plant. The 
treatment without NO3 addition provided an average of 68 mg P. The treatment with 
NO3 addition accumulated an average of 39 mg P per plant. 
In the immature compost medium, basically there were opposite results compared 
with the mature compost medium regarding the interactions. 
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In the immature compost medium, all the regimes with N03 addition decreased P 
accumulation (Table 3.6). The decreases were by 26.5% in the low proportion of 
compost, by 8.0% in the medium proportion and by 72.3% in the high proportion. 
In the immature compost medium, the K addition decreased P accumulation by 
35.4% in the low proportion of compost. However it increased P accumulation by 9.5% 
in the medium proportion and by 83.9% in the high proportion (Table 3.6). 
3.3.2.3 Potassium 
3.3.2.3.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.4). Plants in the mature compost medium accumulated an average of 342 
mg K whereas plants in the immature compost medium accumulated an average of 215 
mg. The mature compost medium provided 59.1% more K than the immature compost 
medium. 
There were no overall differences among the regimes (Table 3.4). The average was 
279 mg K accumulated, ranging from 263 to 310 mg per plant. 
There were no overall significant differences among the fertilization treatments 
(Table 3.4). The average was 279 mg K accumulated, ranging from 242 to 314 mg per 
plant. 
3.3.2.3.2 Analysis of Effects of the Mature Compost Medium 
No statistical differences existed among the regimes in the mature compost medium 
(Table 3.5). Plants accumulated an average of 341 mg K, ranging from 323 to 372 mg 
per plant. 
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There were statistical differences among the fertilization treatments in the mature 
compost medium (Table 3.5). Plants in the treatment with NO3 addition accumulated an 
average of 524 mg K. Plants in other three treatments statistically accumulated the same 
amount of K, averaging 281 mg and ranging from 235 to 344 mg per plant. 
All the regimes with NO3 addition increased K accumulations in the mature 
compost medium (Table 3.6). The increases were by 37.4% in the low proportion of 
compost, by 197% in the medium proportion and by 102% in the high proportion. 
All the regimes with K addition decreased K accumulation in the mature compost 
medium (Table 3.6). The decreases were by 30.1% in the low proportion of compost, by 
21.1% in the medium proportion and by 39.1% in the high proportion. 
3.3.2.3.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.5). The low proportion and high proportion of compost statistically provided the 
same amount of K for plants, averaging 174 mg K accumulated. Plants in the medium 
proportion accumulated an average of 297 mg K. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.5). In the treatments without NO3, with K, and without K addition, 
plants statistically accumulated the same amount of K, averaging 252 mg K per plant. 
Plants accumulated an average of 103 mg K in the treatment with NO3 addition. 
In the immature compost medium, basically there were opposite results compared 
with the mature compost medium regarding the interactions. 
All the regimes with N03 addition decreased K accumulation in the immature 
compost medium (Table 3.6). The decreases were by 10.5% in the low proportion of 
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compost, by 75.1% in the medium proportion and by 78.1% in the high proportion. The 
more immature compost was used, the higher the decrease rate would be. 
In the immature compost medium, the K addition decreased K accumulation by 
68.9% in the low proportion of compost. However it increased K accumulation by 135% 
in the medium proportion and by 156% in the high proportion (Table 3.6). 
3.3.2.4 Calcium 
3.3.2.4.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.4). Plants in the immature compost medium accumulated an average of 
302 mg Ca whereas they accumulated an average of 227 mg Ca in the mature compost 
medium. The immature compost medium provided 33.0% more Ca than the mature 
compost medium. 
There were differences among the regimes (Table 3.4). Plants accumulated the 
highest amount of Ca with an average of 317 mg in the high proportion of compost. 
Plants statistically accumulated the same amount of Ca in the medium proportion and low 
proportion of compost, averaging 238 mg Ca per plant. 
There were no overall significant differences among the fertilization treatments 
(Table 3.4). The average was 297 mg Ca, ranging from 246 to 286 mg per plant. 
3.3.2.4.2 Analysis of Effects of the Mature Compost Medium 
There were no statistical differences among the regimes in the mature compost 
medium (Table 3.5). Plants accumulated an average of 218 mg Ca in the low proportion 
of compost, 203 mg in the medium proportion and 258 mg in the high proportion. 
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There were statistical differences among the fertilization treatments in the mature 
compost medium (Table 3.5). Plants grown with N03 addition accumulated 357 mg Ca. 
The treatment without K addition allowed plants to accumulate an average of 256 mg Ca. 
The treatment with K addition permitted the least amount of Ca accumulation with an 
average of 123 mg. Plants grown in the treatment without N03 addition accumulated an 
average of 170 mg Ca. 
All the regimes with NO3 addition increased Ca accumulation in the mature 
compost medium (Table 3.6). The increases were by 132% in the low proportion of 
compost, by 159% in the medium proportion and by 45.1% in the high proportion. 
All the regimes with K addition decreased Ca accumulation in the mature compost 
medium (Table 3.6). The decreases were by 44.7% in the low proportion of compost, by 
35.7% in the medium proportion and by 61.2% in the high proportion. 
3.3.2.4.3 Analysis of Effects of the Immature Compost Medium 
There were significant differences among the regimes in the immature compost 
medium (Table 3.5). Plants in the high proportion of compost accumulated the highest 
amount of Ca, averaging 376 mg. Plants in the medium proportion accumulated the 
second highest amount of Ca, averaging 302 mg, and in the low proportion plants 
accumulated average 229 mg Ca per plant. 
There were statistical differences among the fertilization treatments in the immature 
compost medium (Table 3.5). Plants grown in the treatment without NO3 addition 
accumulated 402 mg Ca. Plants in the treatment with K addition accumulated an average 
of 370 mg Ca. Plants in the treatment without K addition accumulated an average of 290 
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mg Ca. Plants in the treatment with N03 addition accumulated the least amount of Ca, 
averaging 148 mg per plant. 
In the immature compost medium, basically there were opposite results compared 
with the mature compost medium regarding the interactions. 
All the regimes with NO3 addition decreased Ca accumulation in the immature 
compost medium (Table 3.6). The addition of NO3 decreased Ca accumulation by 53.7% 
in the low proportion of compost, by 37.1% in the medium proportion and by 81.9% in 
the high proportion. 
In the immature compost medium, K addition decreased Ca accumulation by 30.1% 
in the low proportion of compost. However it increased Ca accumulation by 8.9% in the 
medium proportion and by 99.9% in the high proportion (Table 3.6). 
3.3.2.S Magnesium 
3.3.2.5.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.4). Plants grown in the immature compost medium accumulated an 
average of 59 mg of Mg, whereas in the mature compost medium plants accumulated an 
average of 43 mg. On this basis the immature compost medium provided 37.2% more 
Mg than the mature compost medium. 
There were differences among the regimes (Table 3.4). The high proportion of 
compost permitted the highest amount of Mg accumulation with an average of 66 mg. 
The medium proportion and low proportion of compost statistically provided the same 
amount of Mg, averaging 44 mg per plant. 
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There were no overall significant differences in Mg accumulation among the 
fertilization treatments (Table 3.4). The average was 51 mg Mg, ranging from 46 to 55 
mg per plant. 
3.3.2.5.2 Analysis of Effects of the Mature Compost Medium 
No statistical differences existed among the regimes in the mature compost medium 
(Table 3.5). The average accumulation was 43 mg, ranging from 37 to 52 mg per plant. 
There were statistical differences among the fertilization treatments in the mature 
compost medium (Table 3.5). The treatments with NO3 or without K addition 
statistically provided the same amount of Mg to plants, averaging 60 mg of Mg. The 
other two treatments statistically provided the same amount of Mg, averaging 26 mg of 
Mg accumulated. 
All the regimes with NO3 addition increased Mg accumulation in the mature 
compost medium (Table 3.6). The increases were by 140% in the low proportion of 
compost, by 204% in the medium proportion and by 56.3% in the high proportion. 
All the regimes with K addition decreased Mg accumulation in the mature compost 
medium (Table 3.6). The decreases were by 45.3% in the low proportion of compost, by 
39.5% in the medium proportion and by 67.2% in the high proportion. 
3.3.2.5.3 Analysis of Effects of the Immature Compost Medium 
There were statistical differences among the regimes in the immature compost 
medium (Table 3.5). Plants grown in the high proportion of compost accumulated the 
highest amount of Mg, averaging 79 mg. Plants grown in the other two regimes 
accumulated an average of 48 mg Mg per plant. 
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There were statistical differences among the fertilization treatments in the immature 
compost medium (Table 3.5). The treatments without NO3 or with K addition 
statistically provided the same amount of Mg, averaging 77 mg. Plants grown in the 
treatment without K addition accumulated an average of 56 mg of Mg. The treatment 
with NO3 addition provided an average of 26 mg of Mg. 
In the immature compost medium, there were basically opposite results compared 
with the mature compost medium in the interactions among the regimes. 
All the regimes with NO3 addition decreased Mg accumulation in the immature 
compost medium (Table 3.6). The decreases were by 56.5% in the low proportion of 
compost, by 37.8% in the medium proportion and by 83.3% in the high proportion. 
In the immature compost medium, K addition decreased Mg accumulation by 
27.2% in the low proportion of compost. However it increased Mg accumulation by 
10.6% in the medium proportion and by 113% in the high proportion (Table 3.6). 
3.3.2.6 Total Leaf Nutrient Accumulations vs. Total Plant Dry Weight 
Figures 3.8 to 3.11 present the relationship between each of single nutrient 
accumulation by tomato leaves and the total plant dry weight. The correlation between 
total N accumulation in plant leaves and total plant dry weight was in the linear form. All 
other correlation followed the trends expressed in the form of natural log regression. 
There was a very high linear regression coefficient of 0.82 between total N 
accumulation by plant leaves and total dry weight. The relationship between the total P 
accumulation and the total dry weight was expressed by the regression coefficient of 
0.76. The relationship between the total K accumulation and the total dry weight was 
described by the regression coefficient of 0.12. The relationship between the total Ca 
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accumulation and the total dry weight was determined by the regression coefficient of 
0.78, and the relationship between the total Mg accumulation and the total dry weight 
was determined by the regression coefficient of 0.74. 
Each plant nutrient played a very important role in the plant dry weight gain, except 
that the relationship between K accumulation and total dry weight was not clear. 
3.3.3 Effects of Immature Compost on Soil Nutrient Residual Availability 
Tables 3.7, 3.8 and 3.9 present the entire picture of soil nutrient residual availability 
(the amount of nutrients remaining in the soil medium after harvest of the plants) affected 
by different compost media. Five soil nutrient elements were measured, including N, P, 
K, Ca, and Mg. 
3.3.3.1 Nitrogen 
3.3.3.1.1 Analysis of Overall Effects of the Two Compost Media 
There was no significant difference between the mature and immature compost 
media (Table 3.7). There was an average of 40 mg/kg residual available N apiece. 
There were no overall significant differences among the regimes (Table 3.7), the 
average residual available N was 40 mg/kg, ranging from 36 to 44 mg/kg. 
There were differences among the fertilization treatments (Table 3.7). The 
treatment without NO3 addition had the highest amount of residual available N, averaging 
49 mg/kg. The treatments with K or without K addition statistically had the same amount 
of residual available N, averaging 40 mg/kg. The treatment with NO3 addition had the 
least amount of residual available N, averaging 30mg/kg. 
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3.3.3.1.2 Analysis of Effects of the Mature Compost Medium 
There were no statistical differences in residual N among the regimes in the mature 
compost medium (Table 3.8), averaging 40 mg/kg and ranging from 39 to 42 mg/kg. 
There were no statistical differences among the fertilization treatments in the 
mature compost medium (Table 3.8). The average of residual available N was 40 mg/kg, 
ranging from 31 to 49 mg/kg. 
All the regimes with NO3 addition decreased soil N residual availability in the 
mature compost medium (Table 3.9). Compared with the non-fertilizer treatments, the 
decreases were by 6.9% in the low proportion of compost, by 33.2% in the medium 
proportion and by 39.6% in the high proportion. The more compost was used, the higher 
the decrease rate would be. 
In the mature compost medium, K addition decreased soil residual N availability by 
6.1% in the low proportion of compost. However it increased soil N residual availability 
by 101% in the medium proportion and by 104% in the high proportion (Table 3.9). 
3.3.3.1.3 Analysis of Effects of the Immature Compost Medium 
There were no statistical differences regarding residual N availability among the 
regimes in the immature compost medium (Table 3.8), the average was 40 mg/kg with a 
range of 33 and 45 mg/kg. 
There were statistical differences among the fertilization treatments in the immature 
compost medium (Table 3.8). The treatment without NO3 addition had the highest 
amount of residual available N, averaging 51 mg/kg. The treatment with N03 addition 
had the least amount of residual available N, averaging 28 mg/kg. The treatments with K 
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or without K addition statistically had the same amount of residual available N, averaging 
40 mg/kg. 
All the regimes with N03 addition decreased soil N residual availability in the 
immature compost medium (Table 3.9). The decreases were by 37.3% in the low 
proportion of compost, by 57.3% in the medium proportion and by 45.0% in the high 
proportion. 
In the immature compost medium, K addition increased soil N residual availability 
by 14.2% in the low proportion of compost and by 5.5% in the medium proportion. 
However, it decreased soil N residual availability by 27.1% in the high proportion (Table 
3.9). 
3.3.3.2 Phosphorus 
3.3.3.2.1 Analysis of Overall Effects of the Two Compost Media 
There was no significant difference between the mature and immature compost 
media (Table 3.7). They had averages of 28 ppm residual available P apiece. 
There were significant differences among the regimes (Table 3.7). The high 
proportion of compost had the highest amount of residual available P, averaging 
35mg/kg. The medium proportion had the second highest amount of residual available P, 
averaging 27mg/kg. The low proportion had the least amount of residual available P, 
averaging 21 mg/kg. 
There were significant differences among the fertilization treatments (Table 3.7). 
The treatment without K addition had the highest amount of residual available P, 
averaging 40 mg/kg. The treatment with K addition had the second highest amount of 
residual available P, averaging 29 mg/kg. The treatment without NO3 addition had the 
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third highest amount of residual available P, averaging 23 mg/kg. The treatment with 
NO3 addition had the least amount of residual available P, averaging 18 mg/kg. 
3.3.3.2.2 Analysis of Effects of the Mature Compost Medium 
There were differences among the regimes in the mature compost medium (Table 
3.8). The low proportion and medium proportion of compost statistically had the same 
amount of residual available P, averaging 25 mg/kg. The high proportion had an average 
of 33 mg/kg. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.8). The treatment without K addition had the highest amount of 
residual available P, averaging 40 mg/kg. The treatments with NO3 or with K addition 
statistically had the same lowest amount of residual available P, averaging 20 mg/kg. The 
treatment without NO3 addition had an average of 29 mg/kg of residual available P. 
In the mature compost medium, the NO3 addition increased soil P residual 
availability by 1.7% in the low proportion of compost and by 68.7% in the medium 
proportion. However, it decreased soil P residual availability dramatically by 72.4% in 
the high proportion (Table 3.9). 
All the regimes with K addition decreased soil P residual availability in the mature 
compost medium (Table 3.9). The decreases were by 51.8% in the low proportion of 
compost, by 44.1% in the medium proportion and by 41.1% in the high proportion. 
3.3.3.2.3 Analysis of Effects of the Immature Compost Medium 
There were significant differences among the regimes in the immature compost 
medium (Table 3.8). The high proportion of compost had the highest amount of residual 
available P, averaging 37 mg/kg. The medium proportion had the second highest amount 
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of soil residual available P, averaging 29 mg/kg. The low proportion had the least amount 
of residual available P, averaging 17 mg/kg. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.8). The treatment without K addition had the highest amount of 
residual available P, averaging 40 mg/kg. The treatment with K addition had the second 
highest amount of residual available P, averaging 37 mg/kg. The treatments with NO3 
and without NO3 addition had same amount of residual available P, averaging 17 mg/kg. 
In the immature compost medium, the NO3 addition decreased soil P residual 
availability by 4.6% in the low proportion of compost and by 2.5% in the high 
proportion. However it increased soil P residual availability by 12.9% in the medium 
proportion (Table 3.9). 
In the immature compost medium, the K addition increased soil P residual 
availability by 10.4% in the low proportion of compost. However it decreased soil P 
residual availability by 7.1% in the medium proportion and by 15.0% in the high 
proportion (Table 3.9). 
3.3.3.3 Potassium 
3.3.3.3.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature compost 
media (Table 3.7). The mature compost medium had an average of 226 mg/kg of 
residual available K, and the immature compost medium had an average of 85 mg/kg. 
There were overall differences among the regimes (Table 3.7). The low proportion 
of compost had the highest amount of residual available K, averaging 227 mg/kg. The 
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high proportion and medium proportion of compost statistically had the same amount of 
residual available K, averaging 120 mg/kg. 
There were significant differences among the fertilization treatments (Table 3.7). 
The treatment with NO3 addition had the highest amount of residual available K, 
averaging 240 mg/kg. The treatment without NO3 addition had the second highest 
amount of residual available K, averaging 191 mg/kg. The treatments with K or without 
K addition had an average of 96 mg/kg apiece. 
3.3.3.3.2 Analysis of Effects of the Mature Compost Medium 
There were differences among the regimes in the mature compost medium (Table 
3.8). The medium proportion and high proportion of compost statistically had the same 
amount of residual available K, averaging 162 mg/kg. The low proportion had an 
average of 353 mg/kg. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.8). The treatment with NO3 and without NO3 addition statistically had 
the same highest amount of residual available K, averaging 299 mg/kg. The treatments 
with K and without K additions had an average of 152 mg/kg residual available K apiece. 
In the mature compost medium, the NO3 addition decreased soil K residual 
availability by 10.4% in the low proportion of compost and by 5.6% in the high 
proportion. However, it increased soil K residual availability by 35.7% in the medium 
proportion (Table 3.9). 
In the mature compost medium, the K addition increased soil K residual availability 
by 17.8% in the medium proportion of compost and by 79.7% in the high proportion. 
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However, it decreased soil K residual availability by 23.2% in the low proportion (Table 
3.9). 
3.33.3.3 Analysis of Effects of the Immature Compost Medium 
There were differences among the regimes in the immature compost medium 
(Table 3.8). The low proportion and high proportion of compost statistically had the 
same amount of residual available K, averaging 100 mg/kg. The medium proportion had 
an average of 57 mg/kg. 
There were differences among the fertilization treatments in the immature compost 
medium (Table 3.8). The treatment with NO3 addition had the highest amount of residual 
available K, averaging 181 mg/kg. The treatment without NO3 addition had the second 
highest amount of residual available K, averaging 85 mg/kg. The treatment without K 
addition had the least amount of residual available K, averaging 26 mg/kg. The treatment 
with K addition had an average of 50 mg/kg. 
All the regimes with NO3 addition increased soil K residual availability in the 
immature compost medium (Table 3.9). The increases were by 381% in the low 
proportion of compost, by 28.2% in the medium proportion and by 47.0% in the high 
proportion. 
All the regimes with K addition increased soil K residual availability in the 
immature compost medium (Table 3.9). The increases were by 112% in the low 
proportion of compost, 179% in the medium proportion and 40.9% in the high 
proportion. 
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3.3.3.4 Calcium 
3.3.3.4.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference in Ca residual availability between the mature 
and immature compost media (Table 3.7). The immature compost medium had an 
average of 241 mg/kg of residual available Ca, and the mature compost medium had an 
average of 212 mg/kg. 
There were significant differences among the regimes (Table 3.7). The high 
proportion of compost had the highest amount of residual available Ca, averaging 267 
mg/kg. The medium proportion had the second highest amount of residual available Ca, 
averaging 230 mg/kg. The low proportion had the least amount of residual available Ca, 
averaging 181 mg/kg. 
There were significant differences in Ca residual availability among the fertilization 
treatments (Table 3.7). The average residual available Ca was 282 mg/kg in the 
treatment without K addition, 243 mg/kg in the treatment with K addition, 200 mg/kg in 
the treatment without NO3 addition, and 180 mg/kg in the treatment with NO3 addition. 
3.3.3.4.2 Analysis of Effects of the Mature Compost Medium 
There were significant differences in Ca residual availability among the regimes in 
the mature compost medium (Table 3.8). The high proportion of compost had the highest 
amount of residual available Ca, averaging 239 mg/kg. The medium proportion had an 
average of 212 mg/kg of residual available Ca. The low proportion had the least amount 
of residual available Ca, averaging 185 mg/kg. 
There were differences among the fertilization treatments in the mature compost 
medium (Table 3.8). The treatments with N03, without N03 and with K addition 
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statistically had the same amount of residual available Ca, averaging 196 mg/kg. The 
treatment without K addition averaged 261 mg/kg. 
In the mature compost medium, the addition increased soil Ca residual availability 
by 4.8% in the low proportion of compost and by 60.3% in the medium proportion. 
However, it decreased Ca residual availability by 46.4% in the high proportion (Table 
3.9). 
All the regimes with K addition decreased soil Ca residual availability in the 
mature compost medium (Table 3.9). The decreases were by 25.6% in the low 
proportion of compost, by 23.0% in the medium proportion and by 33.1% in the high 
proportion. 
33.3.4.3 Analysis of Effects of the Immature Compost Medium 
There were significant differences in Ca residual availability among the regimes in 
the immature compost medium (Table 3.8). The high proportion of compost had the 
highest amount of residual available Ca, averaging 296 mg/kg. The medium proportion 
had an average of 248 mg/kg. The low proportion had an average of 177 mg/kg. 
There were differences in Ca residual availability among the fertilization treatments 
in the immature compost medium (Table 3.8). The treatments with K or without K 
addition statistically had the same highest amount of residual available Ca, averaging 301 
mg/kg. The treatment with NO3 addition had the least amount of residual available Ca, 
averaging 168 mg/kg. The treatment without NO3 addition had an average of 193 mg/kg. 
In the immature compost medium, the NO3 addition decreased soil Ca residual 
availability by 10.9% in the low proportion of compost and by 26.6% in the high 
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proportion. However, it increased soil Ca residual availability by 9.7% in the medium 
proportion (Table 3.9). 
In the immature compost medium, the K addition slightly increased soil Ca residual 
availability by 0.2% in the low proportion of compost. However, it slightly decreased 
soil Ca residual availability by 0.1% in the medium proportion and by 3.7% in the high 
proportion (Table 3.9). 
3.3.3.5 Magnesium 
3.3.3.5.1 Analysis of Overall Effects of the Two Compost Media 
There was no significant difference in Mg residual availability between the mature 
and immature compost media (Table 3.7). The immature compost medium had an 
average of 18.2 mg/kg residual available Mg, and the mature compost medium had an 
average of 17.5 mg/kg. 
There were differences in Mg residual availability among the regimes (Table 3.7). 
The high proportion and medium proportion of compost statistically had the same amount 
of residual available Mg, averaging 18.7 mg/kg. The low proportion of compost averaged 
16.0 mg/kg. 
There were some differences among the fertilization treatments (Table 3.7). The 
treatment with K addition had the highest amount of residual available Mg, averaging 
21.4 mg/kg. All other treatments statistically had the same amount of residual available 
Mg, averaging 16.7 mg/kg. 
3.3.3.5.2 Analysis of Effects of the Mature Compost Medium 
There were no statistical differences in Mg residual availability among the regimes 
in the mature compost medium (Table 3.8), averaging 17 mg/kg. 
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There were differences among the fertilization treatments in the mature compost 
medium (Table 3.8). The treatment without N03 addition had the highest amount of 
available residual Mg, averaging 19 mg/kg. The treatments with or without K addition 
statistically had the same amount of soil residual Mg, averaging 18 mg/kg. The treatment 
with N03 addition had an average of 16 mg/kg. 
All the regimes with NO3 addition decreased soil Mg residual availability in the 
mature compost medium (Table 3.9). The decreases were by 23.4% in the low 
proportion of compost, by 4.2% in the medium proportion and by 21.7% in the high 
proportion. 
In the mature compost medium, the K addition decreased soil Mg residual 
availability by 17.1% in the low proportion of compost and by 3.3% in the medium 
proportion. However, it increased soil Mg residual availability by 59.0% in the high 
proportion (Table 3.9). 
33.3.5.3 Analysis of Effects of the Immature Compost Medium 
There were differences in Mg residual availability among the regimes in the 
immature compost medium (Table 3.8). The high and medium proportion of compost 
had the same amount of residual available Mg, averaging 20 mg/kg apiece. The low 
proportion had an average of 15 mg/kg. 
There were differences in Mg residual availability among the fertilization 
treatments in the immature compost medium (Table 3.8). The treatment with K addition 
had the highest amount of residual available Mg, averaging 25 mg/kg. The other three 
treatments statistically had the same amount of residual available Mg, averaging 15 
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mg/kg apiece in the treatments with and without N03 addition, and 18 mg/kg in the 
treatment without K addition. 
In the immature compost medium, the N03 addition decreased soil Mg residual 
availability by 6.0% in the medium proportion of compost and by 2.1% in the high 
proportion. However, it increased soil Mg residual availability by 27.4% in the low 
proportion (Table 3.9). 
All the regimes with K addition increased soil Mg residual availability in the 
immature compost medium (Table 3.9). The increases were by 5.2% in the low 
proportion of compost, by 1.9% in the medium proportion and by 156% in the high 
proportion. 
The highest increases of soil Mg residual availability were in the treatment with K 
addition in the high portion of compost. 
3.4 Discussion 
3.4.1 Effects of Immature Composts on Plant Growth 
Overall, the immature compost medium showed better results than the mature 
compost medium regarding plant growth. Plants grown in the immature compost 
medium produced more flowers and fruits than those grown in the mature compost 
medium. The immature compost medium also produced a larger total number, and fresh 
and dry mass of leaves. Plants grown in the immature compost medium also had larger 
stem mass. As a consequence of more numerous leaves and larger leaf mass and larger 
stem mass, the total mass of plants grown in immature compost medium was larger than 
that in the mature compost medium. They statistically produced the same results for the 
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fruit fresh or dry weights in either mature or immature compost medium. The mature 
compost medium gave better results in plant height than the immature compost medium. 
This improvement of plant growth in the immature compost medium was attributed 
to the fact that it was rich in ammonium, which acted as a fertilizer. 
In general, regimes, different volumetric mixes of compost and soil, did not differ 
significantly in promoting plant growth. Plant heights, numbers of flower, fruit weights, 
numbers of leaf, stem weights, and total mass did not differ statistically among the 
regimes. The occasionally better results from the higher proportion of compost used, 
usually not significant, might be attributed to the nutrients delivered by the composts. 
The interaction of composts and regimes were important, however. 
For example, with the immature compost, the regime of medium proportion of 
compost usually gave better plant growth than the low or high proportion of compost. 
This response is likely again due to the delivery of N from the immature compost. The 
low proportion of compost appeared to give too little N for adequate plant nutrition, 
whereas the high addition likely gave an initially excessive amount of ammonium that 
was phytotoxic to the young plants. When the mature compost was used, the regime of 
high proportion of compost generally yielded better results than the medium and low 
proportion of compost. This enhancement in growth could be attributed to the nutrients 
contained in the compost—the more compost was used, the more nutrients were 
provided. 
The effects of fertilizer treatmnt had importance in their interactions with the 
different composts in the media. Some growth indices, such as leaf dry weight, stem dry 
weight and total dry weight were adversely affected by the fertilizer treatment with NO3 
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addition. These effects appeared to be due to the interaction of N03 with the immature 
compost and N-rich condition imparted by the NH4 in the immature compost. N03 
addition did not have suppressive effects on plant growth in the mature compost medium 
with the consistency that it did in the immature compost medium. 
Fertilization with NO3 in the mature compost medium generated favorable plant 
growth responses. The treatment with calcium nitrate addition commonly gave the best 
results. This response is likely due to the fact that the mature compost was depleted or 
low in readily available N. The addition of calcium nitrate gave the plants necessary N 
for their growth. 
The addition of K generally suppressed growth in the mature media. This 
suppression is likely due to an imbalance between N and K nutrition or because of 
salinity introduced by the K salts. There was also an indication that K suppressed 
accumulation of Ca and Mg in the leaves. The addition of K generally improved plant 
growth in the immature compost medium, which had high content of ammonium. 
Additional K nutrition has been shown to be important in lessening ammonium toxicity 
to plants, and plants receiving ammonium nutrition require higher levels of K nutrition 
than those receiving nitrate nutrition (Barker and Lachman, 1986; Barker, 1976; Corey 
and Barker, 1989; Feng and Barker, 1992; Barker et al., 1967) 
As noted in the previous chapter, relationships between various growth indices and 
total plant dry weight were correlated. Some of those parameters could be used to predict 
the tomato plant production without undertaking destructive harvest. Among the ten 
growth indices (except for plant height, fruit fresh weight, or fruit dry weight which did 
not correlate with total dry weight), seven growth indices were significantly correlated 
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with total dry weight. The analysis showed that the numbers of flower, the numbers of 
leaf, the leaf fresh and dry weights, and stem fresh and dry weights carried regression 
coefficients larger than 0.85. Growth indices such as numbers of flower and numbers of 
leaf can be used to predict tomato plant production well without destructive harvests. 
3.4.2 Effects of Immature Composts on Leaf Nutrient Accumulations 
Generally speaking, the immature compost medium generated better results than 
the mature compost medium on leaf nutrient accumulations. Accumulations of N, P, Ca, 
and Mg in tomato leaves in the immature compost medium were higher than in leaves of 
plants grown in the mature compost medium. However, accumulation of K in the 
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immature compost medium was lower than in the media with mature compost. 
Commonly, high ammonium concentrations in media depress accumulations of catitonic 
(K, Ca, Mg) nutrients and increase accumulation of anionic nutrients (N, P) (Barker, 
1967; Barker et al., 1966; Maynard and Barker, 1969). 
Accumulations of N, P, Ca, and Mg in plant leaves were highly correlated with 
total plant growth (total dry weight). This trend was more apparent in the immature 
compost medium than in the mature compost medium. Accumulation of these nutrients 
appeared to be related to regimes and to modes of fertilzation and their interactions with 
the maturity of compost. Accumulations of N, P, Ca, and Mg rose as the proportions of 
immature compost in the media increased from the low to middle regime and sometimes 
to the upper regime, but regimes had no effects on accumulation of these nutrients in the 
mature compost medium. The effects appear to be a function of enhanced plant growth 
with the higher proportions of immature compost. Potassium accumulation was 
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suppresed as proportions of immature compost increases, as K accumulation was likely 
suppressed by the higher supply of ammonium. 
Nitrate additions increased accumulations of all nutrients in the mature compost 
medium but suppressed accumulation in the immature compost medium. These are 
related to the suppressive effects of calcium from the calcium nitrate on the base 
absorption but are more likely due to the suppressive effect that additional nitrate had on 
plant growth in the immature compost. 
Accumulation of K was not correlated with total plant dry weight. However, the 
accumulation of K in the mature compost medium was much higher than that 
accumulated in the immature compost medium. This result is attributed also to the 
suppressive effect that ammonium had on K absorption in the immature media. 
The analysis of leaf nutrient accumulations further suggested that adding nitrate 
was beneficial in promoting growth and nutrient accumulation in the mature compost 
medium and that adding K was beneficial in promoting growth and nutrient accumulation 
in the immature compost medium. These results are attributed to the response to 
additional N from calcium nitrate added to the mature media as the immature media were 
N rich from ammonium. In the immature meida, the addition of K was beneficial for 
growth of plants receiving nutrition largely from ammonium sources. Plants receiving a 
major portion of their nutrition from ammonium require enhanced K nutrition relative to 
plants receiving their nutrition mainly from nitrate (Barker, 1967). 
3.4.3 Effects of Immature Compost on Soil Residual Nutrient Availability 
The residual available nutrients, retained in the media at the end of the experiment 
were related to the interactions of treatments and the effects of these treatments on plant 
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growth and nutrient absorption. In the mature compost medium, the regime of high 
proportion of compost had higher content of residual available N. P. Ca, and Mg than 
other two regimes. But the regime of low proportion of compost had highest amount of 
soil residual available k. These differences in nutrient residual availability did not 
appear to be related to toal nutrient removal from the media. Perhaps, the higher 
proportion of soil allowed for retention of k by exchange or fixation in the mineral soil 
particles. The higher amount of other four nutrients might be attributed to the higher 
amount of those nutrients being provided by the higher proportion of compost. 
Hie treatment with nitrate addition to mature compost generally increased the 
accumulations of N. P. Ca. and Mg and reduced soil residual available quantity of those 
nutrients. The treatment with nitrate addition also greatly increased the accumulation of 
k in plant leaves. However, the treatment did not affect soil residual available k. 
Perhaps the treatment with calcium nitrate stimulated k accumulation but also allowed 
for release of k into solution by cation exchange and resulted in more total available k to 
balance k absorption. 
In the immature compost medium, the regime of high proportion of compost 
generally had higher residual available all nutrients except k than the other regimes, 
particularly more than the regime with a low proportion of compost. The higher residual 
availability of nutrients might be attributed to the higher amount of those nutrients 
provided by the higher proportion of compost. The lack of effect on k residual 
availability may be due to depletion of k from the media as the supply of ammonium 
increased with increases in proportions of compost and increases the demand for K from 
the media. 
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The treatment with N03 addition had little effects on nutrient residual availability 
in the media at the end of the experiment. Additions of K had little effect on residual 
availability of nutrients in the media, even on K. 
The maturity of compost was an important factor in assessing the effects of 
composts on tomato growth. Mature compost had the advantage over immature 
composts in that the mature compost did not have the hostile effects of hight amounts of 
ammonium. Plants growing in media based on mature compost beneifited from 
fertilization with nitrate, as these media are characteristically low in N. Plants grown in 
immature compost did not benefit from additional N fertilization, as the ammonium 
supply was sufficient and further applications of N were deleterious to growth. Immature 
composts were improved in their capacities to increase plant growth if additional K 
fertilization was provided. The capacity of plants to assimilate ammonium is enhanced if 
K supply is not limiting. The beneficial effects of regimes were due to the elevated 
supply of plant nutrients as the proportion of composts in the media increased. The 
effects on accumulation of nutrients in plants and nutrient residual availability in media 
were complex and were related to factors such as total plant growth and interactions of 
nutrients with one another with respect to availability for absorption by plants. The 
principal conclusion from this experiment is that plants growing in mature compost 
benefit from N fertilization and that plants in ammonium-rich immature compost benefit 
from K fertilization. 
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Table 3.6 2nd Experiment Leaf Nutrient Concentration (%) 
Leaf 
Compost Regime Fertilizer N P K Ca Mg DW 
Mature L N03 3.00 0.21 1.70 1.69 0.29 26 g 
No 1.73 0.22 1.56 0.92 0.15 21 g 
M N03 3.01 0.21 1.28 1.58 0.31 24 g 
No 1.75 0.28 2.43 0.90 0.15 16 g 
H N03 1.46 0.22 1.47 0.93 0.16 22 g 
No 1.71 0.37 2.45 1.16 0.21 17 g 
L K 1.87 0.31 2.97 1.04 0.18 8 g 
No 1.76 0.39 2.42 1.19 0.21 13 g 
M K 1.64 0.34 2.05 1.31 0.25 12 g 
No 1.61 0.37 1.91 1.00 0.18 19 g 
H K 1.64 0.31 1.90 1.24 0.24 14 g 
No 3.04 0.27 2.01 2.00 0.45 21 g 
Immature L N03 2.97 0.22 0.73 0.89 0.16 18 g 
No 3.08 0.21 0.57 1.37 0.25 26 g 
M N03 2.62 0.21 1.65 0.71 0.12 25 g 
No 2.59 0.19 0.47 0.93 0.16 30 g 
H N03 2.98 0.26 0.57 1.06 0.19 10g 
No 3.31 0.26 0.76 1.63 0.33 35 g 
L K 3.20 0.31 0.70 0.96 0.18 17 g 
No 3.10 0.32 1.49 0.90 0.17 26 g 
M K 3.39 0.39 1.24 1.17 0.22 33 g 
No 3.33 0.39 0.57 1.19 0.22 30 g 
H K 3.39 0.43 0.60 1.06 0.23 35 g 
No 3.14 0.31 0.30 1.58 0.35 26 g 
Abbreviations: L= low proportion of compost; M= medium proportion of compost; 
H= high proportion of compost; and DW= dry weight. 
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Table 3.7 2nd Experiment Leaf Nutrient Accumulations (mg) 
Compost Regime Fertilizer N P K Ca Mg Leaf DW 
Mature L N03 786 55 446 443 75 26 g 
No 357 46 325 191 31 21 g 
M N03 718 51 597 378 75 24 g 
No 276 45 201 146 25 16 g 
H N03 316 48 530 251 46 22 g 
No 298 46 262 173 29 17 g 
L K 144 23 225 85 15 8g 
No 232 51 322 153 27 13 g 
M K 199 41 218 113 21 12 g 
No 212 44 276 176 34 19 g 
H K 218 43 264 171 33 14 g 
No 652 57 433 439 100 24 g 
Immature L N03 547 41 133 165 29 18 g 
No 802 55 149 357 66 26 g 
M N03 659 52 120 177 31 25 g 
No 774 56 481 281 50 30 g 
H N03 290 25 57 103 19 10g 
No 1145 91 259 267 113 35 g 
L K 538 54 119 162 31 17 g 
No 803 84 382 232 43 26 g 
M K 1125 130 411 391 74 33 g 
No 1009 118 175 359 67 30 g 
H K 1198 150 214 557 125 35 g 
No 775 81 83 279 59 26 g 
Abbreviations: L= low proportion of compost; M- medium proportion of compost; 
H = high proportion of compost; DW- dry weight. 
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Table 3.10 Soil Residual Available Nutrient Contents for 2nd Experiment (mg/kg) 
Compost Regime Fertilizer N P K Ca Mg 
Mature L N03 30 18 411 183 15 
No 32 18 459 174 20 
M N03 43 25 260 236 14 
No 64 15 192 148 14 
H N03 25 15 229 159 18 
No 42 54 243 296 23 
L K 45 20 236 163 15 
No 48 41 307 219 18 
M K 44 23 132 203 20 
No 22 41 112 263 21 
H K 58 23 83 200 19 
No 29 38 46 300 12 
Immature L N03 22 12 263 145 14 
No 35 13 55 163 11 
M N03 29 15 99 161 13 
No 69 13 77 147 13 
H N03 33 23 180 198 19 
No 59 24 122 270 19 
L K 46 23 60 201 18 
No 40 21 28 200 17 
M K 42 42 38 342 27 
No 40 45 14 343 26 
H K 31 46 51 351 29 
No 42 54 36 365 11 
Abbreviations: L= low proportion of compost; M- medium proportion of compost; 
H= high proportion of compost. 
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CHAPTER 4 
EFFECTS OF DIFFERENT DOSAGES OF K 
ON TOMATO GROWTH AND SOIL FERTILITY 
4.1 Introduction 
The previous experiment (Chapter 3) showed that K was effective in reducing 
phytotoxicity of immature compost with high NH4 content, especially when high amount 
of immature compost was used in the container medium. This experiment was designed 
to determine the effects of variable amounts of K on reducing the phytotoxicity of NH4 in 
immature compost. 
4.2 Materials and Methods 
4.2.1 Materials 
As in the previous experiment (Chapter 3), a compost of biosolids and wood chips 
was treated with (NH4)2S04 to 2,000 mg N kg'1 to simulate an immature compost. The 
same compost without any ammonium added was used as mature compost. A soil (sandy 
loam) was used as a modifier. Again tomato plants (Lycopersicon esculentum Mill.) 
were employed as an indicator crop based the reasons mentioned in chapter 1. 
Use of synthetic immature compost instead of a natural one was for quality control, 
as mentioned before, many factors can attribute to compost immaturity, and NH4 can vary 
with time and handling in storage. Previous research has shown that 2,000 mg NH4+-N 
kg 1 is a common concentration in fresh immature compost (O Brien and Barker, 1995). 
4.2.2 Methods 
In both composts, different proportions (regimes) of compost and soil were used at 
the ratios of 1:2 and 1:11 by volume (compost:soil). Each regime received treatments of 
K at rate of 0.0, 0.3, 0.6 and 0.9 g K kg'1 media. Four replications were randomly 
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arranged. Tomato grew in a greenhouse for about six weeks from seedlings until fruit 
initiation. The growth indices such as plant height, numbers flower, fruit, and leaf, 
weights of fresh and dry fruit, fresh and dry leaf, and fresh and dry stem, and total dry 
plant weight were recorded. Dried plant and soil samples were prepared with the same 
procedures used in section 2.2.2 for N, P, K, Ca, and Mg analysis. 
4.3 Results 
4.3.1 Effects of Different Dosages of K on Tomato Growth 
Tables 4.1, 4.2, and 4.3 provide information about how different dosages of K 
affected tomato growth. Eleven growth indices were measured, including plant height, 
numbers of flower, fruit, and leaf, fresh and dry weights of fruit, leaf, and stem, and total 
plant dry weight. 
4.3.1.1 Tomato Plant Height 
4.3.1.1.1 Analysis of Overall Effects of the Two Compost Media 
The two compost media showed significantly different effects on plant height 
(Table 4.1). The mature medium generated plants with an average height of 95 cm. The 
immature medium produced an average plant height of 88 cm. 
Different regimes showed no significant different effects on plant height (Table 
4.1). The averages were 92 cm in the low proportion of compost and 90 cm in the high 
proportion. 
Fertilization with different dosages of K did not significantly affect plant height 
(Table 4.1). The average was 91 cm, ranging from 87 to 94 cm. 
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4.3.1.1.2 Analysis of Effects of the Mature Compost Medium 
No significant difference occurred between the regimes in the mature compost 
medium (Table 4.2). The average plant heights were 97 cm in the high proportion of 
compost and 93 cm in the low proportion. 
No significant differences existed among the K dosages in the mature compost 
medium (Table 4.2). The average plant height was 95 cm, ranging from 90 to 99 cm. 
The interaction of K level with regime in the mature medium was significant. 
All K additions increased plant heights in both regimes (Table 4.3). In the low 
proportion of compost, plant height increased by 4.6% in the dosage of 0.3g K/kg media, 
by 13.2% in the dosage of 0.6g K/kg media, and by 10.0% in the dosage of 0.9g K/kg 
media. In the high proportion, plant height increased by 4.0% in the dosage of 0.3g K/kg 
media, by 7.0% in the dosage of 0.6g K/kg media, and by 1.9% in the dosage of 0.9g 
K/kg media. 
It seemed that the increases in the low proportion of compost were slightly higher 
than those increases in the high proportion of compost. 
4.3.1.1.3 Analysis of Effects of the Immature Compost Medium 
A significant difference existed between the regimes in the immature compost 
medium (Table 4.2). The average plant heights were 91 cm in the low proportion of 
compost and 84 cm in the high proportion. 
No significant differences existed among the K dosages in the immature compost 
medium (Table 4.2). The average plant height was 88 cm, ranging from 84 to 90 cm. 
In the immature compost medium, all K additions increased plant heights in both 
regimes (Table 4.3). In the low proportion of compost, the plant height increased by 
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0.6% in the dosages of 0.3g and 0.6g K/kg media, and by 4.2% in the dosage of 0.9g 
K/kg media. In the high proportion, the plant height increased by 11.6% in the dosage of 
0.3g K/kg media, by 12.3% in the dosage of 0.6g K/kg media, and by 11.9% in the 
dosage of 0.9g K/kg media. 
4.3.1.2 Tomato Flower Numbers 
4.3.1.2.1 Analysis of Overall Effects of the Two Compost Media 
There was no significant difference between the mature and immature media (Table 
4.1). The average numbers of flower were 52 in the immature medium and 51 in the 
mature medium. 
Different regimes showed no significant different effects on numbers of flower 
(Table 4.1). The low proportion of compost produced an average of 50 flowers per plant, 
and the high proportion produced an average of 53 flowers. 
Fertilization with different dosages of K affected numbers of flower differently 
(Table 4.1). The dosage of 0.6g K/kg media produced the highest numbers of flower, 
averaging 60. The treatment with no K addition produced the least numbers of flower, 
averaging 45. The dosages of 0.9 and 0.3g K/kg media statistically produced the same 
numbers of flower, averaging 50 per plant. 
4.3.1.2.2 Analysis of Effects of the Mature Compost Medium 
No significant difference existed between the regimes in the mature compost 
medium (Table 4.2). The average numbers of flower were 53 per plant in the high 
proportion of compost and 49 in the low proportion. 
No significant differences existed among the K dosages in the mature compost 
medium (Table 4.2). The average numbers of flower were 51, ranging from 46 to 59. 
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However K dosages and regime interacted to affect the numbers of flower. 
In the mature compost medium, all K additions increased numbers of flower except 
for one in each regime, which were the dosage of 0.3g K/kg media in the low proportion 
of compost and the dosage of 0.9g K/kg media in the high proportion (Table 4.3). The 
above dosages decreased numbers of flower by 1.9% and by 14.0%, respectively. 
Otherwise in the low proportion of compost, K addition increased numbers of flower by 
63.9% in the dosage of 0.6g K/kg media, and by 41.9% in the dosage of 0.9g K/kg media. 
In the high proportion, additions of K increased numbers of flower by 8.8% in the dosage 
of 0.3g K/kg media, and by 1.9% in the dosage of 0.6g K/kg media. 
4.3.1.2.3 Analysis of Effects of the Immature Compost Medium 
No significant differences in numbers of flower occurred between the regimes in 
the immature compost medium (Table 4.2). The average numbers of flower were 53 in 
the high proportion of compost and 51 in the low proportion. 
There were significant differences among the K dosages in the immature compost 
medium (Table 4.2). The dosage of 0.6g K/kg media produced the highest numbers of 
flower, averaging 60 per plant. The no K addition media produced the least numbers of 
flowers, averaging 44. The dosages of 0.9 and 0.3g K/kg media statistically produced the 
same numbers of flower, averaging 52. 
In the immature compost medium, all additions of K increased numbers of flower 
in both regimes (Table 4.3). In the low proportion of compost, the numbers of flower 
increased by 1.6% in the dosage of 0.3 g K/kg media, by 27.9% in the dosage of 0.6 g 
K/kg media, and by 3.2% in the dosage of 0.9 g K/kg media. In the high proportion, the 
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numbers of flower increased by 24.8% in the dosage of 0.3 g K/kg media, by 49.1% in 
the dosage of 0.6 g K/kg media, and by 47.8% in the dosage of 0.9 g K/kg media. 
4.3.1.3 Tomato Fruit Numbers 
4.3.1.3.1 Analysis of Overall Effects of the Two Compost Media 
A significant difference existed between the mature and immature media (Table 
4.1). The mature medium produced an average of 4.9 fruits per plant, and the immature 
medium produced an average of 3.4 fruits. 
No significant differences occurred between the regimes. The low and high 
proportion of compost statistically produced the same numbers of fruit, averaging 4.2 per 
plant (Table 4.1). 
Fertilization showed no significant differences (Table 4.1). The average numbers 
of fruit were 4.2, ranging from 3.1 to 4.8. 
4.3.1.3.2 Analysis of Effects of the Mature Compost Medium 
No significant differences occurred between the regimes in the mature compost 
medium (Table 4.2). The average numbers of fruit were 5.0 per plant in the low 
proportion of compost and 4.8 in the high proportion. 
No significant differences occurred among fertilization treatments in the mature 
compost medium (Table 4.2). The average numbers of fruit were 4.9 per plant, ranging 
from 3.6 to 5.8. 
In the mature compost medium, the treatments with K addition produced higher or 
equal numbers of fruit than/to the treatment without K addition (Table 4.3). In the low 
proportion of compost, the addition of K increased numbers of fruit by 78.6% in the 
dosage of 0.3g K/kg media, by 28.6% in the dosage of 0.6g K/kg media, and by 64.3% in 
168 
the dosage of 0.9g K/kg media. In the high proportion, the addition of K produced the 
same numbers of fruit in the dosages of 0.3 and O.Og K/kg media. But the addition of K 
increased numbers of fruit by 86.7% in the dosage of 0.6g K/kg media, and by 26.7% in 
the dosage of 0.9g K/kg media. 
4.3.1.3.3 Analysis of Effects of the Immature Compost Medium 
No significant difference occurred between the regimes in the immature compost 
medium (Table 4.2). The average numbers of fruit were 3.4 per plant in both regimes. 
Also no significant differences occurred among fertilization treatments in the 
immature compost medium (Table 4.2). The average numbers of fruit were 3.4 per plant, 
ranging from 2.6 to 4.3. 
The dosages had different effects on numbers of fruit in each regime (Table 4.3). 
In the low proportion of compost, the dosage of 0.3 g K/kg media decreased numbers of 
fruit by 27.3%. Otherwise, K addition increased numbers of fruit by 63.6% apiece in the 
dosages of 0.6 and 0.9 g K/kg media. In the high proportion, the K addition increased 
numbers of fruit by 80.0% in the dosage of 0.3 g K/kg media, by 10.0% in the dosage of 
0.6 g K/kg media, and by 60.0% in the dosage of 0.9 g K/kg media. 
4.3.1.4 Tomato Fruit Fresh Weight 
4.3.1.4.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The mature medium produced an average of 105 g of fresh tomato, and the 
immature medium produced an average of 38 g per plant. 
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No overall significant difference occurred between the regimes (Table 4.1). The 
average weights of fresh fruit were 83 g per plant in the low proportion of compost and 
60 g in the high proportion. 
Differences occurred among the fertilization treatments (Table 4.1). The dosage of 
0.6 g K/kg media produced the highest weight of fresh fruit averaging 100 g per plant. 
The media without K addition produced the least fruit fresh weight, averaging 38 g. The 
dosages of 0.9 and 0.3 g K/kg media statistically produced the same fruit fresh weights 
averaging 74 g. 
4.3.1.4.2 Analysis of Effects of the Mature Compost Medium 
No significant difference existed between the regimes in the mature compost 
medium (Table 4.2). The average weights of fresh fruit were 119 g per plant in the low 
proportion of compost, and 91 g in the high proportion. 
There were statistical differences among the fertilizer treatments in the mature 
compost medium (Table 4.2). The dosage of 0.6 g K/kg media produced the highest 
weight of fresh fruit, averaging 165 g. No K addition media produced the least weight of 
fresh fruit, averaging 51 g. The dosages of 0.9 and 0.3 g K/kg media produced the same 
fresh fruit weights, averaging 102 g. 
All K additions increased fruit fresh weight in the mature compost medium (Table 
4.3). In the low proportion of compost, the increases were by 277% in the dosage of 0.3 
g K/kg media, by 485% in the dosage of 0.6 g K/kg media, and by 183% in the dosage of 
0.9 g K/kg media. In the high proportion, the increases were by 7.6% in the dosage of 
0.3 g K/kg media, by 86.0% in the dosage of 0.6 g K/kg media, and by 58.3% in the 
dosage of 0.9 g K/kg media. 
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4.3.1.4.3 Analysis of Effects of the Immature Compost Medium 
No significant difference existed between regimes in the immature compost 
medium (Table 4.2). The average weights of fresh fruit were 47 g per plant in the low 
proportion of compost and 29 g in the high proportion. 
No significant differences occurred among the fertilization treatments in the 
immature compost medium (Table 4.2). The average weights of fresh fruit were 38 g, 
ranging from 25 to 53 g. However the interaction with regimes was significant. 
In the immature compost medium, all K additions increased fruit fresh weight in 
the low proportion of compost (Table 4.3). The increases were by 35.2% in the dosage of 
0.3 g K/kg media, by 72.8% in the dosage of 0.6 g K/kg media, and by 92.0% in the 
dosage of 0.9 g K/kg media. In the high proportion, the increases were by 80.5% in the 
dosage of 0.3 g K/kg media, and by 134% in the dosage of 0.9 g K/kg media. However 
the fruit fresh weight decreased by 9.1% in the dosage of 0.6 g K/kg media. 
4.3.1.5 Tomato Fruit Dry Weight 
4.3.1.5.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The mature medium generated an average of 7.9 g of dry fruit, and the immature 
medium generated an average of 3.4 g. 
No overall significant difference occurred between the regimes (Table 4.1). The 
average weights of dry fruit were 6.4 g in the low proportion of compost and 4.9 g in the 
high proportion. 
Some differences occurred among the fertilization treatments (Table 4.1). The 
dosage of 0.6 g K/kg media produced the highest weight of dry fruit, averaging 7.3 g per 
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plant. The media without K addition produced the least weight of dry fruit, averaging 3.1 
g. The dosages of 0.9 and 0.3 g K/kg media statistically produced the same weights of 
dry fruit, averaging 6.0 g. 
4.3.1.5.2 Analysis of Effects of the Mature Compost Medium 
No significant difference occurred between the regimes in the mature compost 
medium (Table 4.2). The average weights of dry fruit were 8.8 g in the low proportion of 
compost and 7.0 g in the high proportion. 
Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). The dosage of 0.6 g K/kg media produced the highest 
weight of dry fruit, averaging 11.6 g. No K addition media produced the least weight of 
dry fruit, averaging 3.9 g. The dosages of 0.9 and 0.3 g K/kg media statistically produced 
the same weights of dry fruit, averaging 8.0 g. 
All K additions increased fruit dry weight in the mature compost medium (Table 
4.3). In the low proportion of compost, the increases were by 242% in the dosage of 0.3 
g K/kg media, by 355% in the dosage of 0.6 g K/kg media, and by 151% in the dosage of 
0.9 g K/kg media. In the high proportion, the increases were by 12.6% in the dosage of 
0.3 g K/kg media, by 93.2% in the dosage of 0.6 g K/kg media, and by 73.1% in the 
dosage of 0.9 g K/kg media. 
4.3.1.5.3 Analysis of Effects of the Immature Compost Medium 
No significant difference occurred between regimes in the immature compost 
medium (Table 4.2). The average weights of dry fruit were 3.9 g per plant in the low 
proportion of compost and 2.8 g in the high proportion. 
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No significant differences occurred among the fertilization treatments in the 
immature compost medium (Table 4.2). The average weights of dry fruit were 3.4 g, 
ranging from 2.3 to 4.8 g. 
In the immature compost medium, all K additions increased the dry fruit weight in 
the low proportion of compost (Table 4.3). The increases were by 29.1% in the dosage of 
0.3 g K/kg media, by 57.9% in the dosage of 0.6g K/kg media, and by 80.9% in the 
dosage of 0.9 g K/kg media. In the high proportion, the fruit dry weight increased by 
96.6% in the dosage of 0.3 g K/kg media, and by 157% in the dosage of 0.9 g K/kg 
media. However the fruit dry weight decreased by 4.6% in the dosage of 0.6 g K/kg 
media (Table 4.3). 
4.3.1.6 Tomato Leaf Numbers 
4.3.1.6.1 Analysis of Overall Effects of the Two Compost Media 
No significant difference occurred between the mature and immature media (Table 
4.1). The average numbers of leaf were 35 per plant in both media. 
Also no overall significant difference occurred between the regimes (Table 4.1). 
The average numbers of leaf were 36 per plant in the high proportion of compost and 34 
in the low proportion. 
No overall significant differences occurred among the fertilization treatments 
(Table 4.1). The average numbers of leaf were 35 per plant. 
4.3.1.6.2 Analysis of Effects of the Mature Compost Medium 
No significant difference occurred between the regimes in the mature compost 
medium (Table 4.2). The average numbers of leaf were 36 per plant in the high 
proportion of compost and 34 in the low proportion of compost. 
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Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). The no K addition media produced the highest numbers of 
leaf, averaging 38. The dosage of 0.6 g K/kg media produced the least numbers of leaf, 
averaging 32. The dosages of 0.3 and 0.9 g K/kg media statistically produced the same 
numbers of leaf, averaging 35. 
Except for the dosage of 0.3 g K/kg media in the high proportion of compost, 
which increased numbers of leaf by 9.5%, all other K additions decreased numbers of leaf 
(Table 4.3). In the low proportion of compost, the decreases were by 18.5% in the 
dosage of 0.3 g K/kg media, by 24.2% in the dosage of 0.6 g K/kg media, and by 12.7% 
in the dosage of 0.9 g K/kg media. In the high proportion, the decreases were by 9.5% in 
the dosage of 0.6 g K/kg media, and by 8.8% in the dosage of 0.9g K/kg media. 
4.3.1.6.3 Analysis of Effects of the Immature Compost Medium 
No significant difference occurred between the regimes in the immature compost 
medium (Table 4.2). The average numbers of leaf were 36 per plant in the high 
proportion of compost and 34 in the low proportion. 
Also no significant differences occurred among the fertilization treatments in the 
immature compost medium (Table 4.2). The average numbers of leaf were 35 per plant, 
ranging from 32 to 37. However, the interaction of fertilization and regimes was 
significant. 
Except for the dosage of 0.3 g K/kg media in the low proportion of compost, which 
decreased the numbers of leaf by 5.3%, all K additions increased numbers of leaf (I able 
4.3). In the low proportion of compost, the increases were by 8.3% in the dosage of 0.6 g 
K/kg media, and by 1.5% in the dosage of 0.9 g K/kg media. In the high proportion, the 
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increases were by 16.7% in the dosage of 0.3 g K/kg media, by 20.6% in the dosage of 
0.6 g K/kg media, and by 18.3% in the dosage of 0.9 g K/kg media. 
The high proportion of compost had higher increases in numbers of leaf. 
4.3.1.7 Tomato Leaf Fresh Weight 
4.3.1.7.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The immature medium produced leaf fresh weight with an average of 163 g per 
plant, and the mature medium produced an average of 136 g. 
There was also a significant difference between the regimes (Table 4.1). The high 
proportion of compost produced leaf fresh weight with an average of 160 g per plant. 
The low proportion produced an average of 139 g. 
No overall significant differences occurred among fertilization treatments (Table 
4.1). The average weights of fresh leaf were 149 g per plant, ranging from 143 to 155g. 
4.3.1.7.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.2). The average weights of fresh leaf per plant were 145 g in the high 
proportion of compost and 126 g in the low proportion. 
Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). The no K addition media produced the highest weight of 
fresh leaves averaging 160 g. The dosages of 0.3 and 0.6 g K/kg media statistically 
produced the same weight of fresh leaves averaging 122 g. The dosage of 0.9 g K/kg 
media produced an average of 138g. 
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4.3.1.8 Tomato Leaf Dry Weight 
4.3.1.8.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The immature medium produced leaf dry weight with an average of 18.5 g per 
plant, and the mature medium produced an average of 16.5 g. 
There was a significant difference between the regimes (T able 4.1). The high 
proportion of compost produced leaf dry weight averaging 18.5 g per plant. The low 
proportion produced an average of 16.5 g. 
No overall significant differences occurred among fertilization treatments (Table 
4.1). The average weights of dry leaf were 17.5 g per plant, ranging from 16.9 to 17.9 g. 
4.3.1.8.2 Analysis of Effects of the Mature Compost Medium 
T here was a significant difference between the regimes in the mature compost 
medium (Table 4.2). The average weights of dry leaf were 17.5 g in the high proportion 
of compost and 15.4 g in the low proportion. 
Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). T he no K addition media produced the highest weight of 
dry leaf averaging 19.3 g. T he dosages of 0.3 and 0.6 g K/kg media statistically produced 
the same weights of dry leaf averaging 14.8 g. The dosage of 0.9 g K/kg media produced 
an average of 17.0 g. 
Except for the dosage of 0.9 g K/kg media in the high proportion of compost, 
which increased the leaf dry weight by 1.1 %, all K additions decreased leaf dry weight 
(Table 4.3). In the low proportion of compost, the decreases were by 27.8% in the 
dosage of 0.3 g K/kg media, by 34.8% in the dosage of 0.6 g K/kg media, and by 25.1 ^ 
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in the dosage of 0.9 g K/kg media. In the high proportion, the decreases were by 14.7% 
in the dosage of 0.3 g K/kg media, and by 17.0% in the dosage of 0.6 g K/kg media. 
4.3.1.8.3 Analysis of Effects of the Immature Compost Medium 
No significant difference occurred between the regimes in the immature compost 
medium (Table 4.2). The high proportion of compost produced an average of 19.4 g of 
dry leaf per plant, and the low proportion produced an average of 17.6 g. 
No differences occurred among the fertilization treatments in the immature 
compost medium (Table 4.2). The average weights of dry leaf were 18.5 g, ranging from 
16.3 to 20.3 g. However, some interactions occurred within the regimes. 
Except for the dosage of 0.3 g K/kg media in the low proportion of compost, which 
decreased leaf dry weight by 0.6%, all K additions increased leaf dry weight (Table 4.3). 
In the low proportion of compost, the increases were by 27.3% in the dosage of 0.6 g 
K/kg media, and by 1.6% in the dosage of 0.9 g K/kg media. In the high proportion, the 
increases were by 29.5% in the dosage of 0.3 g K/kg media, by 21.1% in the dosage of 
0.6 g K/kg media, and by 29.3% in the dosage of 0.9 g K/kg media. 
4.3.1.9 Tomato Stem Fresh Weight 
4.3.1.9.1 Analysis of Overall Effects of the Two Compost Media 
No overall significant difference occurred between the mature and immature media 
(Table 4.1). The average weights of fresh stem were 78 g in the mature medium and 72 g 
in the immature medium. 
Also no overall significant difference occurred between the regimes (Table 4.1). 
The average weights of fresh stem were 75 g in the both regimes. 
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There were no overall significant differences among the fertilization treatments 
(Table 4.1). The average weights of fresh stem were 75 g, ranging from 73 to 79 g. 
4.3.1.9.2 Analysis of Effects of the Mature Compost Medium 
There was no significant difference between the regimes in the mature compost 
medium (Table 4.2). The average weights of fresh stem were 81 g in the high proportion 
of compost and 74 g in the low proportion. 
Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). The media with no K addition produced the highest 
weights of fresh stem, averaging 95 g. The dosages of 0.9 and 0.6 g K/kg media 
statistically produced the same weights of fresh stem, averaging 70 g. The dosage of 0.3 
g K/kg media produced an average of 76 g of fresh stem. 
In the mature compost medium, all K additions decreased the stem fresh weight 
(Table 4.3). In the low proportion of compost, the decreases were by 38.5% in the 
dosage of 0.3 g K/kg media, by 43.1% in the dosage of 0.6 g K/kg media, and by 28.4% 
in the dosage of 0.9 g K/kg media. In the high proportion, the decreases were by 0.3% in 
the dosage of 0.3 g K/kg media, by 16.7% in the dosage of 0.6 g K/kg media, and by 
15.5% in the dosage of 0.9 g K/kg media. 
4.3.1.9.3 Analysis of Effects of the Immature Compost Medium 
No significant difference existed between the regimes in the immature compost 
medium (Table 4.2). The average weights of fresh stem were 76 g in the low proportion 
of compost and 69 g in the high proportion. 
Some differences occurred among the fertilization treatments in the immature 
compost medium (Table 4.2). The dosage of 0.6 g K/kg media produced the highest 
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weight of fresh stem, averaging 81 g. The no K addition media produced an average of 63 
g of fresh stem. The dosages of 0.3 and 0.9 g K/kg media statistically produced the same 
weight of fresh stem, averaging 73 g. 
In the immature compost medium, all K additions increased the stem fresh weight 
(Table 4.3). In the low proportion of compost, the increases were by 5.2% in the dosage 
of 0.3 g K/kg media, by 17.8% in the dosage of 0.6 g K/kg media, and by 0.4% in the 
dosage of 0.9 g K/kg media. In the high proportion, the increases were by 31.8% in the 
dosage of 0.3 g K/kg media, by 42.4% in the dosage of 0.6 g K/kg media, and by 34.1% 
in the dosage of 0.9 g K/kg media. 
4.3.1.10 Tomato Stem Dry Weight 
4.3.1.10.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The mature medium produced stem dry weight with an average of 11.5 g, and the 
immature medium produced an average of 9.0 g. 
No overall significant difference occurred between the regimes (Table 4.1). The 
average weights of dry stem were 10.1 g in the high proportion of compost and 10.4 g in 
the low proportion. 
Also no overall significant differences occurred among the fertilization treatments 
(Table 4.1). The average weights of dry stem were 10.2 g, ranging from 9.5 to 11.1 g. 
4.3.1.10.2 Analysis of Effects of the Mature Compost Medium 
No significant difference existed between the regimes in the mature compost 
medium (Table 4.2). The average weights of dry stem were 11.7 g in the high proportion 
of compost and 11.3 g in the low proportion. 
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Some differences occurred among the fertilization treatments in the mature 
compost medium (Table 4.2). The no K addition media produced the highest weight of 
dry stem, averaging 14.6 g. All other K additions statistically produced the same weight 
of dry stem averaging 10.4 g, ranging from 9.6 to 11.3 g. 
In the mature compost medium, all K additions decreased the stem dry weight 
(Table 4.3). In the low proportion of compost, the decreases were by 37.7% in the 
dosage of 0.3 g K/kg media, by 45.1% in the dosage of 0.6 g K/kg media, and by 32.3% 
in the dosage of 0.9 g K/kg media. In the high proportion, the decreases were by 4.4% in 
the dosage of 0.3 g K/kg media, by 20.9% in the dosage of 0.6 g K/kg media, and by 
23.7% in the dosage of 0.9 g K/kg media. 
4.3.1.10.3 Analysis of Effects of the Immature Compost Media 
There was no significant difference between the regimes in the immature compost 
medium (Table 4.2). The average weights of dry stem were 9.5 g in the low proportion 
of compost and 8.5 g in the high proportion of compost. 
Some differences occurred among the fertilization treatments in the immature 
compost medium (Table 4.2). The dosage of 0.6 g K/kg media produced the highest 
weights of dry stem, averaging 10.4 g. The no K addition media produced an average of 
7.6 g dry stem. The dosages of 0.3 and 0.9 g K/kg media statistically produced the same 
weights of dry stem, averaging 9.0 g. 
In the immature compost medium, all K additions increased the stem dry weight 
(Table 4.3). In the low proportion of compost, the increases were by 9.9% in the dosage 
of 0.3 g K/kg media, by 35.3% in the dosage of 0.6 g K/kg media, and by 2.8% in the 
dosage of 0.9 g K/kg media. In the high proportion, the increases were by 38.7% in the 
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dosage of 0.3 g K/kg media, by 38.5% in the dosage of 0.6 g K/kg media, and by 28.2% 
in the dosage of 0.9 g K/kg media. 
4.3.1.11 Tomato Total Dry Weight 
4.3.1.11.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.1). The mature medium produced an average of 35.8 g of total dry weight per plant, 
and the immature medium produced an average of 30.9 g. 
No overall significant difference occurred between the regimes (Table 4.1). The 
average total dry weights were 33.5 g in the high proportion of compost and 33.2 g in the 
low proportion. 
No overall differences occurred among fertilization treatments (Table 4.1). The 
average total dry weights were 33.4 g, ranging from 32.0 to 34.6 g per plant. 
4.3.1.11.2 Analysis of Effects of the Mature Compost Medium 
No significant difference existed between the regimes in the mature compost 
medium (Table 4.2). The average total dry weights were 36.2 g in the high proportion of 
compost and 35.4 g in the low proportion. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.2). The average total dry weights were 35.8 g, ranging from 
34.4 to 37.8 g per plant. 
In the mature compost medium, except for the dosage of 0.9 g K/kg media in the 
high proportion of compost, which slightly increased total dry weight by 1.6%, all K 
additions decreased total dry weight (Table 4.3). In the low proportion of compost, the 
decreases were by 10.5% in the dosage of 0.3 g K/kg media, by 8.2% in the dosage of 0.6 
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g K/kg media, and by 14.2% in the dosage of 0.9 g K/kg media. In the high proportion, 
the decreases were by 7.5% in the dosage of 0.3 g K/kg media, and by 4.0% in the dosage 
of 0.6 g K/kg media. 
4.3.1.11.3 Analysis of Effects of the Immature Compost Medium 
No significant difference existed between the regimes in the immature compost 
medium (Table 4.2). The average total dry weights were 31.1 g in the low proportion of 
compost and 30.7 g in the high proportion. 
Some differences existed among the fertilization treatments in the immature 
compost medium (Table 4.2). The dosage of 0.6 g K/kg media produced the highest total 
dry weight, averaging 33.7 g. The no K addition media produced the least amount of total 
dry weight, averaging 26.2 g. The dosages of 0.9 and 0.3 g K/kg media statistically 
produced the same total dry weights, averaging 31.9. 
In the immature compost medium, all K additions increased total dry weight (Table 
4.3). In the low proportion of compost, the increases were by 5.6% in the dosage of 0.3 g 
K/kg media, by 32.9% in the dosage of 0.6 g K/kg media, and by 10.0% in the dosage of 
0.9 g K/kg media. In the high proportion, the increases were by 36.8% in the dosage of 
0.3 g K/kg media, by 24.1% in the dosage of 0.6 g K/kg media, and by 38.1% in the 
dosage of 0.9 g K/kg media. 
4.3.1.12 Various Growth Index vs. Total Plant Dry Weight 
There was a significantly highly positive correlation between stem dry weight and 
total plant dry weight with a linear regression coefficient of 0.53 (Figure 4.1). 
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There was no significant correlation between each of all other growth indices and 
total plant dry weight (The tabulated regression coefficients r are 0.606 at 0.01 level, and 
0.482 at 0.05 level when sample size n=16). 
The vegetative parts of the plant were, as with the results in other two experiments, 
still the major contributors to the total dry weight. However, it was difficult to use some 
of those parameters to predict plant production because the poor relationships between 
the most of growth indices and total plant dry weight. 
4.3.2 Effects of Different Dosages of K on Leaf Nutrient Accumulations 
Tables 4.4, 4.5 and 4.6 show the total nutrient accumulations in plant leaves. There 
was poor correlation between each of individual nutrient accumulation and total plant dry 
weight. Five major nutrients were measured, including N, P, K, Ca, and Mg. 
4.3.2.1 Nitrogen 
4.3.2.1.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.4). The average N accumulations were 730 mg per plant in the immature medium and 
458 mg in the mature medium. 
A significant difference occurred between the regimes (Table 4.4). The average N 
accumulation was 664 mg in the high proportion of compost and 524 mg in the low 
proportion. 
No overall significant differences existed among the fertilization treatments (Table 
4.4). The average N accumulation was 594 mg, ranging from 563 to 621 mg per plant. 
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4.3.2.1.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.5). The average N accumulation was 515 mg in the high proportion of 
compost and 400 mg in the low proportion. 
Some differences existed among the fertilization treatments in the mature compost 
medium (Table 4.5). The average N accumulation was the highest in the media without K 
addition, averaging 507 mg. The average N accumulation was statistically the same in 
dosages of 0.3 and 0.6 g K/kg media, averaging 414 mg. The average N accumulation 
was 497 mg in the dosage of 0.9 g K/kg media. 
In the mature compost medium, except for one K dosage, all K additions decreased 
N accumulation (Table 4.6). In the low proportion of compost, the decreases were by 
31.5% in the dosage of 0.3 g K/kg media, by 29.9% in the dosage of 0.6 g K/kg media, 
and by 16.9% in the dosage of 0.9 g K/kg media. In the high proportion, the decreases 
were by 7.6% in the dosage of 0.3 g K/kg media, and 5.6% in the dosage of 0.6 g K/kg 
media. However N accumulation increased by 12.2% in the dosage of 0.9 g K/kg media. 
4.3.2.1.3 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.5). The average N accumulation was 813 mg in the high proportion of 
compost and 648 mg in the low proportion. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.5). The average accumulation of N was 731 mg, 
ranging from 654 to 805 mg. 
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In the immature compost medium, all K additions increased N accumulation (Table 
4.6). In the low proportion of compost, the increases were by 3.1% in the dosage of 0.3 g 
K/kg media, by 35.2% in the dosage of 0.6 g K/kg media, and by 6.4% in the dosage of 
0.9 g K/kg media. In the high proportion, the increases were by 15.2% in the dosage of 
0.3 g K/kg media, by 13.5% in the dosage of 0.6 g K/kg media, and by 20.6% in the 
dosage of 0.9 g K/kg media. 
4.3.2.2 Phosphorus 
4.3.2.2.1 Analysis of Overall Effects of the Two Compost Media 
No significant difference existed between the mature and immature media (Table 
4.4). The average P accumulation was 67 mg in the immature medium and 63 mg in the 
mature medium. 
A significant difference existed between the regimes (Table 4.4). The average P 
accumulation was 75 mg in the high proportion of compost 56 mg in the low proportion. 
No significant differences existed among the fertilization treatments (Table 4.4). 
The average P accumulation was 65 mg, ranging from 63 to 68 mg. 
4.3.2.2.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.5). The average P accumulation was 73 mg in the high proportion of 
compost 53 mg in the low proportion. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.5). The average P accumulation was 63 mg, ranging from 54 
to 71 mg. 
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In the mature compost medium, except for one dosage, all K additions decreased P 
accumulation (Table 4.6). In the low proportion of compost, the decreases were by 
16.7% in the dosage of 0.3 g K/kg media, by 36.4% in the dosage of 0.6 g K/kg media, 
and by 24.2% in the dosage of 0.9 g K/kg media. In the high proportion, the decreases 
were by 11.7% in the dosage of 0.3 g K/kg media, and by 14.3% in the dosage of 0.6 g 
K/kg media. However accumulation of P increased by 6.5% in the dosage of 0.9 g K/kg 
media. 
4.3.2.23 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.5). The average accumulated P was 77 mg in the high proportion of 
compost 58 mg in the low proportion. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.5). The average P accumulation was 68 mg, ranging 
from 61 to 71 mg. 
In the immature compost medium, except for one dosage, all K additions increased 
P accumulation (Table 4.6). In the low proportion of compost, the increases were by 
18.2% in the dosage of 0.6 g K/kg media, and by 7.3% in the dosage of 0.9 g K/kg media. 
However the P accumulation decreased by 1.8% in the dosage of 0.3 g K/kg media. In 
the high proportion, the increases were by 19.7% in the dosage of 0.3 g K/kg media, by 
18.2% in the dosage of 0.6g K/kg media, and by 25.8% in the dosage of 0.9g K/kg media. 
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4.3.2.3 Potassium 
4.3.2.3.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.4). The average K accumulation was 569 mg in the immature medium and 491 mg in 
the mature medium. 
No significant difference existed between the regimes (Table 4.4). The average K 
accumulation was 542 mg in the high proportion of compost and 518 mg in the low 
proportion. 
Some significant differences existed among the fertilization treatments (Table 4.4). 
In general, the K accumulation increased as the K supply was increased by fertilization. 
The average K accumulation was the highest in the dosage of 0.9 g K/kg media, 
averaging 667 mg. The K accumulation was the second highest in the dosage of 0.6 g 
K/ke media, averaging 590 mg. The average K accumulation was 502 mg in the dosage 
of 0.3 g K/kg media. The K accumulation was the least in the dosage of 0.0 g K/kg 
media, averaging 361 mg. 
4.3.2.3.2 Analysis of Effects of the Mature Compost Medium 
There was no significant difference between the regimes in the mature compost 
medium (Table 4.5). The average K accumulation was 514 mg in the high proportion of 
compost and 469 mg in the low proportion. 
Some differences existed among the fertilization treatments in the mature compost 
medium (Table 4.5). Commonly the K accumulation increased as K supply was 
increased in the media. The average K accumulation was the highest in the dosage of 0.9 
g K/kg media, averaging 602 mg. The average K accumulation was statistically the same 
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in the dosages of 0.3 and 0.6 g K/kg media, averaging 458 mg. The average K 
accumulation was the least in the no K added media, averaging 447 mg. 
In the mature compost medium, except for two dosages, all K additions increased K 
accumulation (Table 4.6). In the low proportion of compost, the K accumulation 
decreased by 31.6% in the dosage of 0.3 g K/kg media, and by 35.5% in the dosage of 0.6 
g K/kg media. However the K accumulation increased by 9.9% in the dosage of 0.9 g 
K/kg media. In the high proportion, the increases were by 57.6% in the dosage of 0.3 g 
K/kg media, by 61.1% in the dosage of 0.6 g K/kg media, and by 73.8% in the dosage of 
0.9 g K/kg media. 
4.3.2.3.3 Analysis of Effects of the Immature Compost Medium 
There was no significant difference between the regimes in the immature compost 
medium (Table 4.5). The average K accumulation was 571 mg in the high proportion of 
compost and 567 mg in the low proportion. 
Some differences existed among the fertilization treatments in the immature 
compost medium (Table 4.5). Average K accumulation increased as the K supply 
increased. The average K accumulation was statistically the same in the dosages of 0.6 
and 0.9 g K/kg media, averaging 728 mg. The average K accumulation was the least in 
the no K added media, averaging 275 mg. The average K accumulation was 544 mg in 
the dosage of 0.3 g K/kg media. 
In the immature compost medium, all K additions increased K accumulation (Table 
4.6). In the low proportion of compost, the increases were by 137% in the dosage of 0.3 
g K/kg media, by 228% in the dosage of 0.6 g K/kg media, and by 213% in the dosage of 
0.9 g K/kg media. In the high proportion, the increases were by 68.7% in the dosage of 
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0.3 g K/kg media, by 116% in the dosage of 0.6 g K/kg media, and by 131% in the 
dosage of 0.9 g K/kg media. 
43.2.4 Calcium 
4.3.2.4.1 Analysis of Overall Effects of the Two Compost Media 
No significant difference existed between the mature and immature media (Table 
4.4). The average Ca accumulation was 380 mg in the mature medium and 357 mg in the 
immature medium. 
There was a significant difference between the regimes (Table 4.4). The average 
Ca accumulation was 386 mg in the high proportion of compost and 350 mg in the low 
proportion. 
Some differences existed among the fertilization treatments (Table 4.4). The 
average Ca accumulation was the highest in the no K addition media, averaging 421 mg. 
The average Ca accumulation was statistically the same in all other dosages averaging 
351 mg and ranging from 346 to 355 mg. 
4.3.2.4.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.5). The average Ca accumulation was 410 mg in the high proportion of 
compost and 349 mg in the low proportion. 
Some differences existed among the fertilization treatments in the mature compost 
medium (Table 4.5). The average Ca accumulation was the highest in the media without 
K addition, averaging 496 mg. The average Ca accumulation was statistically the same in 
all other three dosages, averaging 341 mg and ranging from 312 to 368 mg. 
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In the mature compost medium, all K additions decreased Ca accumulation (Table 
4.6). In the low proportion of compost, the decreases were by 43.6% in the dosage of 0.3 
g K/kg media, by 47.6% in the dosage of 0.6 g K/kg media, and by 40.9% in the dosage 
of 0.9 g K/kg media. In the high proportion, the decreases were by 16.6% in the dosage 
of 0.3 g K/kg media, by 25.5% in the dosage of 0.6 g K/kg media, and by 9.2% in the 
dosage of 0.9 g K/kg media. 
4.3.2.4.3 Analysis of Effects of the Immature Compost Medium 
There was no significant difference between the regimes in the immature compost 
medium (Table 4.5). The average Ca accumulation was 362 mg in the high proportion of 
compost and 351 mg in the low proportion. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.5). The average Ca accumulation was 357 mg, 
ranging from 334 to 380 mg. 
In the immature compost medium, except for two dosages, all K additions 
increased Ca accumulation (Table 4.6). In the low proportion of compost, the Ca 
accumulation decreased by 2.5% in the dosage of 0.3 g K/kg media, and by 25.2% in the 
dosage of 0.9 g K/kg media. However, the Ca accumulation increased by 12.6% in the 
dosage of 0.6 g K/kg media. In the high proportion, the increases were by 13.6% in the 
dosage of 0.3 g K/kg media, by 6.1% in the dosage of 0.6 g K/kg media, and by 19.4% in 
the dosage of 0.9 g K/kg media. 
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4.3.2.5 Magnesium 
4.3.2.5.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.4). The average Mg accumulation was 109 mg in the immature medium and 96 mg in 
the mature medium. 
No significant difference existed between the regimes (Table 4.4). The average Mg 
accumulation was 105 mg in the low proportion of compost and 100 mg in the high 
proportion. 
Some differences existed among the fertilization treatments (Table 4.4). The 
average Mg accumulation was the highest in the media without K addition, averaging 122 
mg. The average Mg accumulation was statistically the same in all other three dosages, 
averaging 96 mg and ranging from 95 to 97 mg. 
4.3.2.5.2 Analysis of Effects of the Mature Compost Medium 
No significant difference existed between the regimes in the mature compost 
medium (Table 4.5). The average Mg accumulation was 97 mg in the high proportion of 
compost and 95 mg in the low proportion. 
Some differences existed among the fertilization treatments in the mature compost 
medium (Table 4.5). The average Mg accumulation was the highest in the media without 
K addition, averaging 130 mg. The average Mg accumulation was statistically the same 
in all other three dosages, averaging 85 mg and ranging from 80 to 91 mg. 
All K additions decreased Mg accumulation in the mature compost medium (Table 
4.6). In the low proportion of compost, the decreases were by 47.9% in the dosage of 0.3 
g K/kg media, by 46.5% in the dosage of 0.6 g K/kg media, and by 42.4% in the dosage 
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of 0.9 g K/kg media. In the high proportion, the decreases were by 26.7% in the dosage 
of 0.3 g K/kg media, by 23.3% in the dosage of 0.6 g K/kg media, and by 14.7% in the 
dosage of 0.9 g K/kg media. 
4.3.2.5.3 Analysis of Effects of the Immature Compost Medium 
There was no significant difference between the regimes in the immature compost 
medium (Table 4.5). The average Mg accumulation was 115 mg per plant in the low 
proportion of compost and 103 mg in the high proportion. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.5). The average Mg accumulation was 109 mg, 
ranging from 99 to 115 mg. 
In the immature compost media, all K additions decreased Mg accumulation in the 
low proportion of compost (Table 4.6). The decreases were by 15.5% in the dosage of 
0.3 g K/kg media, by 2.3% in the dosage of 0.6 g K/kg media, and by 27.1% in the 
dosage of 0.9 g K/kg media. However, in the high proportion of compost, the Mg 
accumulation decreased by 6.0% in the dosage of 0.6 g K/kg media. Otherwise the Mg 
accumulation increased by 11.0% in the dosage of 0.3 g K/kg media, and by 5.0% in the 
dosage of 0.9 g K/kg media. 
4.3.2.6 Total Leaf Nutrient Accumulations vs. Total Plant Dry Weight 
Unlike the previous two experiments (Chapter 2 and 3), there was no significant 
correlation between total leaf nutrient accumulation of each of five major plant nutrients 
and total plant weight. 
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4.3.3 Effect of Different Dosages of K on Soil Nutrient Residual Availability 
Tables 4.7, 4.8, and 4.9 present information about the soil nutrient residual 
availability. Five nutrient elements were measured, including N, P, K, Ca, and Mg. 
4.3.3.1 Nitrogen 
4.3.3.1.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.7). The average residual available N was 67 mg/kg in the immature medium and 33 
mg/kg in the mature medium. 
A significant difference existed between the regimes (Table 4.7). The average 
residual available N was 67 mg/kg in the high proportion of compost and 34 mg/kg in the 
low proportion. 
No significant differences existed among the fertilization treatments (Table 4.7). 
The average residual available N was 51 mg/kg, ranging from 46 to 56 mg/kg. 
4.3.3.1.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.8). The average residual available N was 39 mg/kg in the high 
proportion of compost and 28 mg/kg in the low proportion. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.8). The average residual available N was 33 mg/kg, ranging 
from 29 to 36 mg/kg. 
In the mature compost medium, except for one dosage of K, all K additions 
increased soil N residual availability (Table 4.9). In the low proportion of compost, the 
increases were by 25.0% in the dosage of 0.3 g K/kg media, by 60.4% in the dosage of 
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0.6 g K/kg media, and by 46.2% in the dosage of 0.9 g K/kg media. In the high 
proportion, the increases were by 13.2% in the dosage of 0.3 g K/kg media, and by 3.2% 
in the dosage of 0.6 g K/kg media. However, the soil N residual availability slightly 
decreased by 0.3% in the dosage of 0.9 g K/kg media. 
4.3.3.1.3 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.8). The average residual available N was 95 mg/kg in the high 
proportion of compost and 40 mg/kg in the low proportion. 
No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.8). The average residual available N was 67 mg/kg, 
ranging from 62 to 78 mg/kg. 
Except for one dosage of K, all K additions increased soil N residual availability in 
the immature compost medium (Table 4.9). In the low proportion of compost, the soil N 
residual availability increased by 27.4% in the dosage of 0.3 g K/kg media, and by 16.3% 
in the dosage of 0.6 g K/kg media. However, the soil N residual availability slightly 
decreased by 1.4% in the dosage of 0.9 g K/kg media. In the high proportion, the 
increases were by 23.8% in the dosage of 0.3 g K/kg media, by 3.7% in the dosage of 0.6 
g K/kg media, and by 0.2% in the dosage of 0.9 g K/kg media. 
4.3.3.2 Phosphorus 
4.3.3.2.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.7). The average residual available P was 24 mg/kg in the mature medium and 22 mg/kg 
in the immature medium. 
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A significant difference existed between the regimes (Table 4.7). The average 
residual available P was 29 mg/kg in the high proportion of compost and 17 mg/kg in the 
low proportion. 
No significant differences existed among the fertilization treatments (Table 4.7). 
I he average residual available P was 23 mg/kg, ranging from 22 to 24 mg/kg. 
4.3.3.2.2 Analysis of Effects of the Mature Compost Media 
A significant difference existed between the regimes in the mature compost 
medium (Table 4.8). The average residual available P was 30 mg/kg in the high 
proportion of compost and 18 mg/kg in the low proportion. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.8). The average residual available P was 24 mg/kg, ranging 
from 22 to 26 mg/kg. 
In the mature compost media, all K additions decreased soil P residual availability 
in the low proportion of compost (Table 4.9). The decreases were by 12.6% in the 
dosage of 0.3 g K/kg media, by 4.7% in the dosage of 0.6 g K/kg media, and by 8.4% in 
the dosage of 0.9 g K/kg media. In the high proportion of the mature compost medium, 
however, all dosages increased soil P residual availability. The increases were by 16.3% 
in the dosage of 0.3 g K/kg media, by 24.0% in the dosage of 0.6 g K/kg media, and by 
31.8% in the dosage of 0.9 g K/kg media. 
4.3.3.2.3 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.8). The average residual available P was 28 mg/kg in the high 
proportion of compost and 15 mg/kg in the low proportion. 
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No significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.8). The average residual available P was 22 mg/kg, 
ranging from 21 to 22 mg/kg. 
In the immature compost media, all K additions decreased soil P residual 
availability in the low proportion of compost (Table 4.9). The decreases were by 7.3% in 
the dosage of 0.3 g K/kg media, by 14.6% in the dosage of 0.6 g K/kg media, and by 
4.9% in the dosage of 0.9 g K/kg media. However, all the dosages increased soil P 
residual availability slightly in the high proportion (Table 4.9). The increases were by 
1.5% in the dosage of 0.3 g K/kg, by 1.8% in the dosage of 0.6 g K/kg media, and by 
5.8% in the dosage of 0.9 g K/kg media. 
4.3.3.3 Potassium 
4.3.3.3.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.7). The average residual available K was 238 mg/kg in the immature medium and 184 
mg/kg in the mature medium. 
A significant difference existed between the regimes (Table 4.7). The average 
residual available K was 249 mg/kg in the high proportion of compost and 173 mg/kg in 
the low proportion. 
Significant differences existed among the fertilization treatments (Table 4.7). 
Generally speaking, residual available K increased as the K supply increased in the 
media. The average amounts of residual available K were 394 mg/kg in the dosage of 0.9 
g K/kg media, 254 mg/kg in the dosage of 0.6 g K/kg media, 136 mg/kg in the dosage of 
0.3 g K/kg medial, and 60 mg/kg in the no K added media. 
197 
4.3.3.3.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.8). The average residual available K was 207 mg/kg in the high 
proportion of compost and 161 mg/kg in the low proportion. 
Significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.8). The average residual available K was 44 mg/kg in the 
media without K addition, 106 mg/kg in the dosage of 0.3 g K/kg media, 233 mg/kg in 
the dosage of 0.6 g K/kg media, and 353 mg/kg in the dosage of 0.9 g K/kg media. The 
more K added, the higher the residual available K. 
All K additions increased soil K residual availability in the mature compost 
medium (Table 4.9). In the low proportion of compost, the increases were by 159% in 
the dosage of 0.3 g K/kg media, by 531% in the dosage of 0.6 g K/kg media, and by 
828% in the dosage of 0.9 g K/kg media. In the high proportion, the increases were by 
126% in the dosage of 0.3 g K/kg media, by 358% in the dosage of 0.6 g K/kg media, and 
by 614% in the dosage of 0.9 g K/kg media. 
4.3.3.3.3 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.8). The average residual available K was 291 mg/kg in the high 
proportion of compost and 184 mg/kg in the low proportion. 
Significant differences existed among the fertilization treatments in the immature 
compost medium (Table 4.8). The average residual available K was 75 mg/kg in the no 
K added media, 166 mg/kg in the dosage of 0.3 g K/kg media, 276 mg/kg in the dosage 
of 0.6 g K/kg media, and 435 mg/kg in the dosage of 0.9 g K/kg media. 
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In the immature compost medium, all K additions increased soil K residual 
availability (Table 4.9). In the low proportion of compost, the increases were by 247% in 
the dosage of 0.3 g K/kg media, by 557% in the dosage of 0.6 g K/kg media, and by 
915% in the dosage of 0.9 g K/kg media. In the high proportion, the increases were by 
81.5% in the dosage of 0.3 g K/kg media, by 178% in the dosage of 0.6 g K/kg media, 
and by 346% in the dosage of 0.9 g K/kg media. 
4.3.3.4 Calcium 
4.3.3.4.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.7). The average residual available Ca was 115 mg/kg in the mature medium and 96 
mg/kg in the immature medium. 
There was a significant difference between the regimes (Table 4.7). The average 
residual available Ca was 121 mg/kg in the high proportion of compost and 90 mg/kg in 
the low proportion. 
Some significant differences existed among the fertilization treatments (Table 4.7). 
The average residual available Ca was the highest in the dosage of 0.9 g K/kg media, 
averaging 114 mg/kg. All other dosages statistically had the same amount of residual 
available Ca, averaging 103 mg/kg and ranging from 100 to 106 mg/kg. 
4.3.3.4.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.8). The average residual available Ca was 135 mg/kg in the high 
proportion of compost and 95 mg/kg in the low proportion. 
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Some significant differences existed among the fertilization treatments in the 
mature compost medium (Table 4.8). The average residual available Ca was the highest 
in the dosage of 0.9 g K/kg media, averaging 128 mg/kg. The average residual available 
Ca was the least in the media without K addition, averaging 104 mg/kg. The average 
residual available Ca was 111 mg/kg in the dosage of 0.3 g K/kg media. The average 
residual available Ca was 117 mg/kg in the dosage of 0.6 g K/kg media. 
In the mature compost medium, all K addition increased soil Ca residual 
availability (Table 4.9). In the low proportion of compost, the increases were by 3.7% in 
the dosage of 0.3 g K/kg media, by 12.9% in the dosage of 0.6 g K/kg media, and by 
18.3% in the dosage of 0.9 g K/kg media. In the high proportion, the increases were by 
8.8% in the dosage of 0.3 g K/kg media, by 11.0% in the dosage of 0.6 g K/kg media, and 
by 25.4% in the dosage of 0.9 g K/kg media. 
4.3.3.4.3 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.8). The average residual available Ca was 107 mg/kg in the high 
proportion of compost and 85 mg/kg in the low proportion. 
Some significant differences existed among the fertilization treatments in the 
immature compost medium (Table 4.8). The average residual available Ca was the 
highest in the dosage of 0.9 g K/kg media, averaging 99 mg/kg. The average residual 
available Ca was the least in the dosage of 0.3 g K/kg media, averaging 93 mg/kg. The 
average residual available Ca was statistically the same in the no K added media, 
averaging 96 mg/kg. 
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In the immature compost medium, all K additions increased soil Ca residual 
availability in the low proportion of compost (Table 4.9). The increases were by 1.7% in 
the dosage of 0.3 g K/kg media, by 7.0% in the dosage of 0.6 g K/kg media, and by 8.6% 
in the dosage of 0.9 g K/kg media. However, all K additions decreased soil Ca residual 
availability in the high proportion. The decreases were by 7.3% in the dosage of 0.3 g 
K/kg media, by 8.6% in the dosage of 0.6 g K/kg media, and by 1.4% in the dosage of 0.9 
g K/kg media. 
4.3.3.5 Magnesium 
4.3.3.5.1 Analysis of Overall Effects of the Two Compost Media 
There was a significant difference between the mature and immature media (Table 
4.7). The average residual available Mg was 11.3 mg/kg in the immature medium and 
8.6 mg/kg in the mature medium. 
There was a significant difference between the regimes (Table 4.7). The average 
residual available Mg was 11.3 mg/kg in the high proportion of compost and 8.5 mg/kg 
in the low proportion. 
Some differences existed among the fertilization treatments (Table 4.7). The 
residual available Mg was the highest in the dosage of 0.9 g K/kg media, averaging 10.4 
mg/kg. The residual available Mg was the least in the dosage of 0.6 g K/kg media, 
averaging 9.6 mg/kg. The residual available Mg was statistically the same in the no K 
added media, averaging 9.9 mg/kg. 
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43.3.5.2 Analysis of Effects of the Mature Compost Medium 
There was a significant difference between the regimes in the mature compost 
medium (Table 4.8). The average residual available Mg was 9.2 mg/kg in the high 
proportion of compost and 8.0 mg/kg in the low proportion. 
No significant differences existed among the fertilization treatments in the mature 
compost medium (Table 4.8). The average residual available Mg was 8.6 mg/kg, ranging 
from 8.3 to 8.9 mg/kg. 
In the mature compost media, all K additions decreased soil Mg residual 
availability in the low proportion of compost (Table 4.9). The decreases were by 1.2% in 
the dosage of 0.3 g K/kg media, by 2.5% in the dosage of 0.6 g K/kg media, and by 3.7% 
in the dosage of 0.9 g K/kg media. In the high proportion, each K level behaved 
differently. The soil Mg residual availability decreased by 4.4% in the dosage of 0.3 g 
K/kg media, maintained the same soil Mg residual availability in the dosage of 0.6 g 
K/kg media, and increased soil Mg residual availability by 11.1% in the dosage of 0.9 g 
K/kg media (Table 4.9). 
433.53 Analysis of Effects of the Immature Compost Medium 
There was a significant difference between the regimes in the immature compost 
medium (Table 4.8). The average residual available Mg was 13.5 mg/kg in the high 
proportion of compost and 9.1 mg/kg in the low proportion. 
Some differences existed among the fertilization treatments in the immature 
compost medium (Table 4.8). The residual available Mg was the highest in the dosage of 
0.9 g K/kg media, averaging 11.8 mg/kg. The residual available Mg was the least in the 
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dosage of 0.6 g K/kg media, averaging 10.7 mg/kg. The average residual available Mg 
was 11.4 mg/kg in the no K added and 0.3 g K/kg media. 
In the immature compost media, all K additions increased soil Mg residual 
availability in the low proportion of compost (Table 4.9). The increases were by 3.5% 
apiece in the dosages of 0.3 and 0.6 g K/kg media, and by 9.2% in the dosage of 0.9 g 
K/kg media. However, all K additions decreased soil Mg residual availability in the high 
proportion (Table 4.9). The decreases were by 7.0% in the dosage of 0.3 g K/kg media, 
by 13.3% in the dosage of 0.6 g K/kg media, and by 1.4% in the dosage of 0.9 g K/kg 
media. 
4.4 Discussion 
4.4.1 Effects of Different Dosages of K on Plant Growth 
Overall, the mature compost medium showed the better results than the immature 
compost medium regarding plant growth. They statistically produced the same results for 
numbers of flower, leaf, and stem fresh weight. The immature medium statistically gave 
better results in leaf fresh and dry weight than the mature medium. 
In general, regimes did not make much difference in promoting plant growth. The 
better results from the higher proportion of compost used, if any, might be attributed to 
the higher content of nutrients in the higher proportion of compost added. 
Overall, there was not much difference among the fertilization treatments. Some of 
growth indices, such as numbers of flower, fruit fresh and dry weights were statistically 
improved by fertilization with K. 
When the mature compost was used, there were no statistical differences between 
the low and high proportion of compost regarding most growth indices except the high 
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proportion of compost yielded better results for leaf fresh and dry weights. This result 
could be attributed to the nutrients in the compost. The more compost was used, the 
more nutrients were provided. 
Fertilization with different dosages of K in the mature medium statistically 
increased fruit fresh and dry weight. The fertilization made no significant differences on 
plant height, numbers of flower and fruit, and total dry weight. The fertilization did not 
enhance numbers of leaf, leaf fresh and dry weights, stem fresh and dry weights. 
When the immature compost was used, generally speaking, there was no significant 
difference between the two regimes even though the low proportion of compost was 
better for plant height and the high proportion was better for leaf fresh weight. 
Fertilization with different dosages of K statistically increased numbers of flower, 
stem fresh and dry weights, and total dry weight in the immature medium. The 
fertilization statistically generated the same results for all other growth indices. 
However, the treatments with K addition generally created the higher values, and the 
dosage of 0.6 g K/kg media usually gave better results than the other K dosages. 
Unlike those discovered in the previous experiments, there were no statistically 
correlated relationships between each of most various growth indices and total plant dry 
weight except that there was a significantly highly correlated relationship between stem 
dry weight and total dry weight. 
4.4.2 Effects of Different Dosages of K on Leaf Nutrient Accumulations 
There were no significantly correlated relationships between each of the major 
nutrient accumulations in plant leaves and total plant dry weight. 
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When the mature compost was used, the average nutrient accumulations were 
usually higher in the high proportion of compost because the larger quantity of compost 
could provide more nutrients for plant growth. 
When the immature compost was used, the average nutrient accumulations were 
usually higher in the high proportion of compost because the larger quantity of compost 
could provide more nutrients for plant growth. 
As those situations in the mature medium, fertilization with different dosages of K 
in the immature medium commonly made no significant differences on nutrient 
accumulations except that the treatments with K addition greatly increased K 
accumulations in plant leaves. The results could be attributed to the fact that high content 
of NH4 was added purposely. The addition of K relieved the damages caused by the high 
content of NH4. The addition of K would reduce the absorption of NH4 through 
antagonism, which resulted in a good balance among the plant nutrients, greatly relieved 
plants from the stress and maintained other nutrient accumulations at certain level. 
4.4.3 Effects of Different Dosages of K on Soil Nutrient Residual Availability 
In the mature medium, the high proportion of compost had higher contents of all 
five major nutrients including N, P, K, Ca and Mg than the low proportion of compost. 
The higher residual availability of all five nutrients might be attributed to the higher 
amount of those nutrients in the higher proportion of compost. 
In the mature medium, the treatments with K addition greatly increased the soil K 
and Ca residual availability. The high residual availability of soil K could be attributed to 
the application of K. The high residual availability of soil Ca could be attributed to the 
presumption that the high concentration of K could exchange Ca from its binding sites on 
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soil surfaces and release it into soil solution. Or massive K due to the application in the 
soil medium would compete with Ca, which resulted in less absorption of Ca by plants 
and more Ca left in the soil medium. 
In the immature medium, the high proportion of compost had higher contents of all 
five major nutrients including N, P, K, Ca and Mg than the low proportion. The higher 
residual availability of all five nutrients might be attributed to the higher amount of those 
nutrients in the higher proportion of compost. 
In the immature medium, the treatments with K addition greatly increased the soil 
K, Ca, and Mg residual availability. The high residual availability of soil K could be 
attributed to the large amount application with K. The high residual availability of soil 
Ca and Mg could be also attributed to the presumption that the high concentration of K 
could exchange Ca and Mg from their binding sites on soil surfaces and release them into 
soil solution. Or massive K due to the application in the soil medium would compete with 
Ca, which resulted in less absorption of Ca by plants and more Ca left in the soil medium. 
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Table 4.6 3,d Experiment Leaf Nutrient Concentration (%) 
Compost Regime Fertilizer N P K Ca Mg Leaf D W 
Mature L 0 2.52 0.33 2.77 2.64 0.73 20 g 
0.3 2.39 0.39 2.61 2.06 0.53 14 g 
0.6 2.76 0.32 2.73 2.12 0.63 13 g 
0.9 2.83 0.34 4.08 2.11 0.57 15 g 
H 0 2.73 0.41 1.82 2.48 0.62 19 g 
0.3 2.93 0.42 3.34 2.42 0.53 16 g 
0.6 3.09 0.42 3.52 2.26 0.56 16 g 
0.9 3.04 0.43 3.14 2.25 0.52 19 g 
Immature L 0 3.54 0.33 1.42 2.21 0.78 16 g 
0.3 3.70 0.34 3.37 2.19 0.67 16 g 
0.6 3.75 0.31 3.63 1.95 0.60 21 g 
0.9 3.73 0.36 4.33 1.67 0.58 17 g 
H 0 4.47 0.41 1.98 2.04 0.62 16 g 
0.3 3.96 0.38 2.56 1.80 0.53 21 8 
0.6 4.19 0.40 3.54 1.81 0.48 20 g 
0.9 4.18 0.40 3.56 1.89 0.50 21 g 
L— low proportion of compost; H= high proportion of compost; DW= Dry Weight. 
213 
...1 
Table 4.7 3 Experiment Leaf Nutrient Accumulations (mg) 
Compost Regime Fertilizer N P K Ca Mg 
Mature L 0 498 66 547 521 144 
0.3 341 55 374 294 75 
0.6 349 42 353 273 77 
0.9 414 50 601 308 83 
H 0 516 77 347 470 116 
0.3 477 68 547 392 85 
0.6 487 66 559 350 89 
0.9 579 82 603 427 99 
Immature L 0 583 55 232 365 129 
0.3 601 54 550 356 109 
0.6 788 65 760 411 126 
0.9 620 59 727 273 94 
H 0 724 66 319 330 100 
0.3 834 79 538 375 111 
0.6 822 78 689 350 94 
0.9 873 83 737 394 105 
L= low proportion of compost; H— high proportion of compost. 
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Table 4.10 Soil Residual Available Nutrient Contents for 3rd Experiment (mg/kg) 
Compost Regime Fertilizer N P K Ca Mg 
Mature L 0 21 19 34 88 8.1 
0.3 27 17 87 91 8.0 
0.6 34 18 212 99 7.9 
0.9 31 17 312 104 7.8 
H 0 37 26 55 121 9.0 
0.3 42 30 125 132 8.6 
0.6 38 32 253 134 9.0 
0.9 37 34 395 152 10. 
Immature L 0 36 16 35 82 8.7 
0.3 46 15 121 83 9.0 
0.6 42 14 229 87 9.0 
0.9 36 16 353 89 9.5 
H 0 89 28 116 112 14.3 
0.3 110 28 210 103 13.3 
0.6 92 28 323 102 12.4 
0.9 89 29 517 110 14.1 
L= low proportion of compost; H= high proportion of compost. 
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